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GROUPING IN CHRCNIO SCHIZOPHRENICS 
INTRODUCTION
The find ing  th a t heightened arousa l i s  co rre la ted  w ith re­
duced rsnge o f cue u t i l i z a t io n  or narrowed a t te n t io n  in  normal Ss is  
now well e s tab lish ed  (Callaway, 1959) Callaway & Thompson, 1955) Eas- 
terb rook , 1959)* ad d itio n , sch izophrenics, and in  p a r tic u la r  
chronic nonparanoids, due to  th e i r  heightened lev e l of arousal (6ro- 
en, 1968; Lang & Buss, 196$; P fe if f e r ,  G oldstein , Murphree,,& Sugar- 
man, 196$; Zahn, 1964), have been sub jec t to  much in v es tig a tio n  con­
cerning a t te n t io n  processes. Not su rp r is in g ly , such p a tie n ts  exhib­
i t  a tte n tio n a l behaviors sim ilar to  aroused norm als, both on tasks 
requ iring  th e  scanning o f ex te rn a l inform ation ( i . e . ,  physical d is ­
p lays; Broen, I968; Hamilton, I965; Venables, I965, 1964; Weckowicz, 
1957, 1958) b lb well as those using in te rn a l inform ation ( i . e . ,  mem­
ory , meaning h ie ra rc h ie s ; Ashman, 1959) Chapman, Chapman, & M iller, 
1964; Zahn, Rosenthal, & Shakow, I 965 ) .
In an attem pt to  in te g ra te  th ese  find ings in  a more theo­
r e t ic a l  manner, Callaway and Stone ( I 960 ) re-evaluated  Callaway's 
previous research  in  terms of Broadbent's (1958) model of a tte n tio n  
processes. In  so doing, they s ta ted  th a t  increased arousal leads 
to  t (1 ) increased  f i l t e r in g  (o r narrowed a t te n t io n ) ;  (2 ) reduced 
p ro b a b ilis tic  coding ( i . e . ,  increased overa ll u n certa in ty  w ith regard
1
2to  th e  s tim ulus complex under c o n s id e ra tio n ); and ( ) )  a red u c tio n  
in  th e  s iz e  o f th e  stim u lus complex, accomplished by means o f group­
in g . Taken to g e th e r ,  th e se  v a r ia b le s  would r e s u l t  in  a  reduced 
stim ulus complex where a l l  b tim u li a re  considered more n e a rly  e -  
q u a lly  p ro b ab le . T his would, in  tu r n ,  imply a  reduced s e t o f r e ­
sponse p o s s ib i l i t i e s  a l l  more n ea rly  eq ually  ready fo r ex p ress io n .
As Callaway and Stone n o ted , the  re s u l t in g  s i tu a t io n  i s  anàlogous 
to  th a t  p red ic ted  by th e  H uIlian  concept th a t  increased  d riv e  e le ­
v a te s  competing responses n e a re r  to  th re s h o ld .
In  d iscu ss in g  h is  model o f sch izophrenic  d e f ic i t  in  terms 
o f B roadben t's  th e o ry , Broen ( I 968 ) s tre sse d  most o f th e  v a r ia b le s  
noted by Callaway and Stone, y e t in d ic a ted  s p e c if ic a l ly  t h a t  th e  
d e f i c i t  l i e s  w ith  th a t  of reduced p ro b a b i l is t ic  coding. Employing 
th e  H u llian  concept noted above, Broen has hypothesized and demon­
s tra te d  (Broen & Storm s, 1961,  I 966 ) th a t  sch izophrenics a re  sub­
je c t  to  g re a te r  response com petition  ( re s u lt in g  from sch iz o p h re n ic 's  
lower response s tre n g th  c e i l in g )  th a n  norm als, and th a t  increased  
a ro u sa l in te r a c t s  w ith  t h i s  d e f i c i t  to  fu r th e r  aggravate th e  compe­
t i t i o n .  I t  i s  t h i s  extreme response com petition in  schizophrenics 
which y ie ld s  th e i r  output so u n in te l l ig ib le  and th e i r  environment so 
d iso rgan ized  and a v e rs iv e .
In l ig h t  o f th e se  f in d in g s , Broen ( I 968) f e l t  t h a t  a d is ­
t i n c t io n  between range of scanning and th e  o rg an iza tio n  o f  response 
ten d en c ie s  th a t  a re  evoked by the  m u ltip le  s tim u li th a t  have been 
scanned i s  most im portant in  accounting fo r sch izo p h ren ics ' d e te r i ­
o ra ted  perform ance. The range of scanning i s  d i r e c t ly  a ffe c te d  by 
degree o f f i l t e r i n g ,  w hile th e  o rg an iza tio n  of response tendenc ies
5
i s  subject to  th e  v ariab le  of p ro b a b ilis tic  coding.
It i s  unfortunate th a t Broen ( I968) has not dealt w ith the 
coding v ariab le  of grouping noted by Callaway and Stone, since i t  
would seem to  be a s ig n if ic a n t fa c to r  in  the organization of in fo r­
mation already scanned and would most l ik e ly  be affected  by degree 
of p ro b a b ilis t ic  coding as well as  f i l t e r in g .  One might expect the 
l a t t e r  two v a riab le s  to  adversely a f fe c t grouping under chronic con­
d itio n s  of arousal (as found in  chronic nonparanoid schizophrenics) 
since grouping would be carried  out under conditions of reduced in ­
form ation and knowledge of relevancy ( i . e . ,  increased f i l t e r in g ) ,  and 
where a l l  elements of the remaining lim ited stim ulus complex are  
tre a te d  as i f  they had more nearly  equal importance or p ro b ab ility  
o f occurrence (reduced p ro b a b ilis tic  coding leading to  response comp­
e t i t io n )  (Callaway & Stone, I 960) .
Recently employing Broadbent's model, McGhie (1970) has in ­
dicated th a t schizophrenics are unable to  process incoming verbal 
m a te ria ls  ( e .g . ,  speech) in  meaningful re la tio n sh ip  to each other 
as  part of an organized p a tte rn . This d e f ic it  was seen as due mainly 
to  a deficiency  in  the screening out of redundant inform ation, as 
normals do (Goldman-Eisler, 196I ;  M ille r, 19^5» Shannon, 1951)» 
to  an in a b i l i ty  to  organize the incoming verbal data in  an economical 
way. In  terms of Broadbent's model, these fac to rs  would seem to  co­
incide with f i l t e r in g  and grouping, re sp ec tiv e ly .
As a prelim inary t e s t  of the above hypothesis, Lawson, Mc­
Ghie, and Chapman (19^4) presented schizophrenics and contro ls with 
passages of English prose of d iffe re n t degrees of in te rn a l organi­
za tio n  (M iller & S u lfrid g e , 1950)» varying from co llec tions of ran­
4dom u n re la ted  words (zero  c o n s tra in t)  to  standard E n g lish  t e x t .  Re­
s u l ts  in d ica ted  t h a t ,  a lthough  schizophrenics were a b le  to  perceive  
and r e c a l l  sen tences o f low con tex tual c o n s tra in t as  w ell as c o n tro ls , 
they did  poorly i n  comparison w ith  non-schizophrenics in  dea lin g  w ith  
sentences o f h ig h er c o n s tr a in t .  This was viewed as suggesting an 
in a b i l i ty  on the p a r t of sch izophren ics " to  u t i l i z e  th e  t r a n s i t io n a l  
bonds between words which norm ally f a c i l i t a t e  p e rcep tio n  o f the  pas­
sage a s  an organized whole (McGhie, 1970, p . 15)#"
Although th ese  f in d in g s  were independently re p lic a te d  by 
N idorf (1964), o th e r in v e s t ig a to rs  using th e  same ta s k  (Lewinsohn & 
Elwood, I 96I ;  Raeburn & Tong, I 968) have fa i le d  to  s u b s ta n tia te  some 
of th e  fin d in g s , po in ting  out th a t  both speed o f w ritin g  the response 
in  r e c a l l  and v e rb a l a b i l i t y  (bo th  uncon tro lled  in  th e  Lawson e t  a l . ,  
1964, study) a re  re la te d  to  th e  r e c a l l  o f c o n tex tu a lly  constrained  
passages. These au thors noted th a t  w ith  these  v a r ia b le s  c o n tro lle d , 
the  d e f ic i t  found by Lawson e t  a l .  d isappeared . However, as Vena­
b le s  (1964) n o te d , verbal a b i l i t y  measured in  term s o f  vocabulary 
performance as above, in so fa r  a s  i t  i s  th e  s e le c tio n  o f  a  verba l de­
s c r ip t io n  of a word while keeping th a t  word in  the  fo re fro n t o f  a t ­
te n t io n ,  might very  well be contaminated by th e  mechanism of narrowed 
tem poral scann ing . In  a d d itio n , th e  above s tu d ie s  have looked only 
a t  t o t a l  re c a l l  w ithout independently  measuring the  o rg an iza tio n  of 
m a te ria l r e c a l le d .  Thus, i t  remains to  be dem onstrated th a t  ch ron ic  
schizophrenics a re  unable to  code inform ation through grouping.
The purpose o f t h i s  re sea rch  i s  to  analyze grouping in  chron­
ic  nonparanoid sch izophren ics on a verbal learn ing  ta s k  o rig in a te d  
to  in v e s t ig a te  M i l le r 's  ( I 956 ) hypothesis concerning a process o f
5organizing  or grouping inpu t in form ation  in to  f a m il ia r  u n i ts  or 
chunks. Both M i l le r 's  chunk hypothesis and th e  e f f ic a c y  of th e  ta sk  
have been w all dem onstrated using normal Ss (B o u se fie ld , 1955; Bouse- 
f ie ld  & Cohen, I956 ; Cohen, 196) ;  D a l le t t ,  1964; Mathews, 1954), the 
g enera l f in d in g s  in d ic a tin g  th a t  words f a l l in g  in to  c a te g o r ie s , pre­
sented in  a randomized order fo r free  r e c a l l ,  a re  re c a lle d  in  c lu s ­
t e r s  according to  category  membership and th a t  r e c a l l  o f such a 
category-organized  l i s t  i s  b e t te r  than  re c a l l  o f  a randomly se lec ted  
se t o f words. Of p a r t ic u la r  in te r e s t  fo r  th i s  paper i s  th a t  g re a te s t  
r e c a l l  and c lu s te r in g  in  r e c a l l  re su lte d  in  4 -ca teg o ry  l i s t s ,  espec­
i a l l y  in  Blocked o rd er (where a l l  members w ith in  a g iven  category were 
contiguous) as  opposed to  Random order (where no word o f  a c a te ­
gory followed a word from th e  same categ o ry ) ( D a l l e t t ,  1964),
The ta s k  would seem sen s itiv e  to  extreme f i l t e r in g  since 
measures such as  number o f ca teg o ries  and number of words per c a te ­
gory rep resen ted  in  r e c a l l  a re  e a s ily  o b ta in ab le  and would n ecessa r­
i l y  be a ffe c ted  by narrowed sp a tia l a s  w ell a s  tem poral scanning.
In  ad d itio n , i f  non-exhaustive categories (where l i s t  words only 
p a r t ia l ly  exhaust the pool of words belonging to  a category, Cohen,
1965) are employed, i t  might be assumed th a t asso c ia ted  words o f the 
category in  question , not included in  the l i s t ,  would be n a tu ra l 
in tru s io n s  and sim ulate the response com petition re su ltin g  from redu­
ced p ro b a b ilis tic  coding so pervasive in  schizophrenia (Broen, 19^8), 
This assumption i s  supported by research which in d ica te s  th a t in tru ­
sions do occur g rea tly  in  the  reca ll of schizophrenics on verbal 
learn ing  task s re la tiv e  to  normals (K ausler, L a ir , & Matsumoto, 1964; 
Lang & Luoto, I 962 ) and th a t in trusions are a sso c ia tiv e  in  n a tu re .
6ra th e r  th an  com pletely u n re la te d  (B uaetein , I 961}. Most Im portan t, 
p ro f ic ien cy  o f  grouping on th e  ta s k  i s  m easurable d i r e c t ly  th ro u g h  
c lu s te r  a n a ly s is  and in d i r e c t ly  through to t a l  r e c a l l ,  since r e c a l l  
in c re a se s  w ith  g re a te r  degrees o f category o rg an iza tio n  o f th e  l i s t s .
F in a lly , since a ro u sa l le v e l i s  a Key fa c to r  in  determ in ing  
degree o f f i l t e r i n g  and p r o b a b i l i s t ic  coding, i t  was varied  in  two 
ways I (1) n a tu r a l ly ;  and (2 )  exp erim en ta lly . The n a tu ra l  v a r ia ­
t i o n  o f a ro u sa l was accom plished by s e le c tin g  chronic nonparanoid Ss 
who d i f f e r  in  a ro u sa l le v e l  under non-stim u la ting  co n d itio n s . Vena­
b le s  ( i 960 , 196) ;  Venables & Wing, I 962 ) ,  through th e  use o f  r a t in g  
s c a le  (V enables, 19^7)» has dichotom ized chronics in to  a c tiv e  and 
withdrawn and found th e  l a t t e r  to  be of g re a te r  le v e l o f a ro u s a l .
As might be expec ted , w ithdrawns ex h ib ited  greeted  narrowing o f  a t ­
te n t io n  than  a c t iv e s  and norm als (Venables, I 96) ) .  Furtherm ore, in
keeping w ith B roen 'a model where a ro u sa l i s  not the  d e f i c i t  per se
but i s  only an in te ra c t in g  v a r ia b le s ,  i t  was f e l t  th a t  th e  most ap­
p ro p r ia te  c o n tro ls  would be p s y c h ia tr ic  p a tie n ts  who a lso  e x h ib i t  an 
over-aroused p a t te r n .  This should allow  fo r an ev a lu a tio n  o f  s c h iz ­
ophrenic d e f ic i t  independent o f  a ro u sa l lev e l and a ro u sa l d i f f e r e n ­
ces represen ted  by th e  a c t i v i t y —withdrawal dichotomy. T h ere fo re , 
s in ce  n eu ro tic s  have been found to  be over-aroused (Lader & Wing,
1966) ,  they were se le c ted  as  c o n tro ls  and dichotomized on th e  Ven­
a b le s  sc a le .
The experim ental m an ipu la tion  of a ro u sa l was accom plished 
by having Ss m a in ta in  g r ip  p ressu re  on a  hand dynamometer.
The p re sen t paper p re sen ts  two s tu d ie s  designed to  in v e s t i ­
gate*  (1 ) grouping in  sch izo p h ren ics; and (2 ) th e  e f f e c t s  o f  r e ­
7duced p r o b a b i l i s t ic  coding (response com petition) and in c reased  arou­
s a l  upon g roup ing .
Experiment I
The f i r s t  experiment in v o lv es  a  d ir e c t  t e s t  of grouping or 
chunking in  sch izophren ics byyemploying th re e  s e r ia l  l i s t s  o f in c re a ­
sing  in h e ren t " c h u n k a b ili ty .” The p re d ic tio n s  a re :
1 . Schizophrenics w il l  n o t be aided  by the  in c reas in g  in ­
h e ren t c h u n k ab ility  o f the l i s t s  euid th u s  w ill  not reveal increased  
r e c a l l  as  l i s t s  in crease  in  ch u n k ab ility , n o r w ill they dem onstrate 
c lu s te r in g  in  r e c a l l ,  r e la t iv e  to  c o n tro ls .
2 , Schizophrenics w il l  rev ea l increased  f i l t e r i n g  in  term s 
o f reduced number of c a te g o rie s  r e c a l le d , number o f words per c a te ­
gory  r e c a lle d , or bo th , r e la t iv e  to  c o n tro ls ,
5 . Schizophrenics w i l l  rev ea l g re a te r  response com petition  
in  term s o f t o t a l  number o f in tru s io n s  in  l i s t  r e c a l l  r e la t iv e  to  
c o n tro ls .
Method
S ub jec ts
S even ty -five  fem ales, in c lu d in g  15 withdrawn chronic non­
paranoid sch izophren ics (WS), 15 a c tiv e  chron ic  nonparanoid sch izo­
p h ren ics  (AS), 15 withdrawn ch ron ic  n e u ro tic s  (WN), 15 a c tiv e  chron­
i c  n e u ro tic s  (AN), and I5 normals (N), served as  Ss. The p sy c h ia tr ic  
in p a t ie n ts  were obtained from a s ta t e  m ental h o s p ita l ,  while normals 
co n sis ted  of in tro d u c to ry  psychology s tu d e n ts . P a tie n ts  sco ring  50 
or le s s  on V enables' (1957) A c t iv i ty —W ithdrawal Scale were c l a s s i ­
8fie d  as withdrawn; th o se  scoring or more were c la s s if ie d  as ac ­
t i v e .  The n e u ro tic s  were a lso  dichotomized in  order to  assess  th e  
a c tiv ity -w ith d ra w a l v a r ia b le  independently o f  schizophrenic d e f i c i t .  
P a tie n ts  were considered chronic i f  diagnosed as  such in  s ta f f in g , 
were in  th e  h o s p ita l  a t  le a s t  6 months on t h e i r  cu rren t adm ission, 
and had a  h is to ry  o f  a t  l e a s t  2 previous h o s p i ta l iz a t io n s ,  the f i r s t  
being a t le a s t  J y e a rs  p r io r  to  th e  cu rren t adm ission. The l a t t e r  
c r i te r io n  i s  in  keeping w ith  the 2-y ear c r i t e r io n  suggested by 
Brown's ( i 960) f in d in g s  and w ith Johannsen and O 'C onnell's  ( I965) 
evidence th a t  p e rcep tu a l decrement i s  re la te d  to  the  d u ra tio n  o f th e  
b a s ic  i l ln e s s  (defined  a s  tim e since i n i t i a l  h o s p ita l iz a t io n )  and 
not re la te d  to  percen tage o f  time spent in  th e  h o sp ita l since th e  
i n i t i a l  d ia g n o s is . However, any e f f e c t s  due to  in s t i tu t io n a l iz a t io n  
per se were c o n tro lle d  through the use o f ch ron ic  p a tie n t co n tro ls  
( i . e . ,  n e u ro t ic s ) .  Schizophrenics w ith the  d iagnosis  o f paranoid- 
type or found d e lu sio n a l in  an i n i t i a l  in te rv iew  were n o t used. 
Moreover, none o f th e  p a t ie n ts  had a h is to ry  o f b ra in  pathology, a l ­
coholism, mental r e ta r d a t io n ,  e lec tro -co n v u ls iv e  or in s u lin  th e rap y , 
although p a tie n ts  were on m edication . P a tie n t groups were matched 
on age, ed u ca tio n , len g th  o f  cu rren t h o s p ita l iz a t io n , and time since 
f i r s t  h o p p ita liz a t io n . P a tie n ts  were o f m iddle or higher socio-econ­
omic le v e l , and a l l  had completed a t  le a s t  11 grades o f schooling .
Apparatus and M ate ria ls
Three l i s t s  o f 20 words each were made up using the mater­
i a l s  presented by Cohan ( I965 ) . His l i s t s  consisted of words given 
by Ss as a sso c ia te s  to  category names (Cohen, Bousefield, &> Whit-
9marshf 1957). Thus, for each item the frequency with which the item 
was given in  response to  i t s  category name was known. These ca te -  
gory-membership norms (taxonomic frequency) a s  well as frequencies 
of usage from th e  Thorndike-Lorge (1944) "Q" count ware used to  con­
s tru c t  l i s t s  which were equated as n early  as possible fo r (a) mean 
taxonomic frequency per word, and (b) mean frequency of usage.
The pool o f words se lec ted  were a lread y  categ o rized  w ith  p o in ts  (a ) 
and (b ) c o n tro lle d  and; may be found in  Cohen ( I 965 ) .  Two of the  
l i s t s  used c o n ta in  words th a t  a re  capable o f  being chunked in to  ca te ­
g o r ie s .  Only th e  order of p re sen ta tio n  was d i f f e r e n t ;  in  one, the 
o rder was random; in  th e  o th e r, i t  was b locked , a s  defined above 
( D a l le t t ,  1964), The th ird  l i s t  (Non-Grp) contained words o f the  
same G-count as  those  o f th e  other 2 l i s t s ,  but th e  words were not 
capable of being chunked in to  c a te g o r ie s . T his l i s t  was used to  e - 
quate groups on l i s t  learn ing  and r e c a l l  a b i l i t y  and thus served as 
a c o n tro l l i s t .  E ight ca teg o ries  (Cohen, I 96) )  were used; 4 fo r  
th e  Random l i s t  ( c lo th , fu rn itu re , f i s h ,  landscape fe a tu re s  ) and 4 
fo r th e  Blocked l i s t  ( t r e e s ,  anim als, v e h ic le s ,  bodily  p a r t s ) .  Each 
category  contained  5 words. Words were p resen ted  fo r a  2 -se c , dura­
t io n  on a L afay e tte  memory drum a p p a ra tu s .
Procedure
P a tie n ts  were brought to  the  te s t in g  room fo r purposes o f 
h a b itu a tio n  to  th e  experim ental s i tu a t io n ,  ap p a ra tu s , and experim ent­
e r ,  The room was located  o ff  the  ward and was re la t iv e ly  free  o f d i s ­
t r a c t in g  n o is e . L a ter the  same day, th e  p a t ie n t  re tu rned  to  the  room. 
Following in s t ru c t io n s ,  l i s t s  were th en  p resen ted  in  counterbalanced
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order fo r  1 exposure each, A 1-minute v e rb a l f re e  r e c a l l  was r e ­
corded follow ing each l i s t ,  w ith  an average i n t e r - l i s t  in te rv a l  o f 
approxim ately 2 minutes e la p s in g .
In stru c tio n s
Upon being seated , a l l  Ss were to ld :
"This i s  a study in  verbal le a rn in g , A l i s t  of words w ill  
appear in  t h i s  window ( in d ic a tin g  the memory drum window). One word 
w ill  appear a t  a tim e , every 2 sec . Say each word aloud as  i t  ap­
pears  and when th e  l i s t  i s  f in ish e d , I w ill  ask  you to  t e l l  me as 
many words as you remember in  any o rd e r. They do no t have to  be re ­
membered in  the  order p resen ted . You w ill  see th e  l i s t  only once," 
A fter r e c a l l  of th e  f i r s t  l i s t ,  Ss were th e n  to ld :
"Now a l i s t  w ill appear in  th i s  window. You are  to  do ex­
a c t ly  a s  you did  on the f i r s t  l i s t "  (a re -s ta tem en t o f  the  o r ig in a l 
in s tru c t io n s  was th en  re a d ).
The same procedure was followed fo r  th e  th i r d  l i s t .
R esu lts
Analyses o f the comparison data fo r  th e  5 groups a re  sum­
marized in  Table 1, Inspection  of the  ta b le  in d ic a te s  th a t  p a tie n t 
groups did not d i f f e r  on v a ria b le s  of ed u ca tio n , age, len g th  o f cur­
re n t adm ission, tim e since f i r s t  adm ission, and t o t a l  re c a l l^  on th e  
co n tro l l i s t  ( l i s t  Non-Grp), S im ila rly , normals did not did no t d i f ­
fe r  from p a tie n t groups in  term s of education  or t o t a l  r e c a l l  on th e  
co n tro l l i s t ;  however, they  were younger th an  p a tie n ts^  and a l l  o f 
co lleg e  p o te n t ia l ,  which i s  not l ik e ly  tru e  o f a l l  p a t ie n ts .  With­
drawn groups d if fe re d  from a c tiv e  groups on the  Venables (1957) Ac­
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t i v i t y —Withdrawal S ca le , y e t n e ith e r  of th e  withdrawn nor a c tiv e  
schizophrenic groups d if fe re d  from t h e i r  re s p e c tiv e  n eu ro tic  co n tro l 
g roups. I n te r - r a t e r  r e l i a b i l i t y  on th e  Venables sca le  was 485 
(p < .01 ; N = 2C ), Thus, a l l  groups would seem w ell matched and of 
s im ila r  a b i l i t y  in  term s of l i s t  m em orization and r e c a l l .
In se rt Table 1 about here
For each S, a r e c a l l  score was c a lc u la te d  on each of the  )  
l i s t s  and analyzed fo r  g r o u p s * l i s t s  d if fe re n c e s  in  a repeated mea­
su res design . R esu lts  a re  summarized in  Table 2 , The main e f f e c ts  
fo r  th e  groups and fo r  th e  l i s t s ^  a re  s ig n if ic a n t  beyond the ,01 le v ­
e l ,  as  i s  the  Groups X L is ts  in te r a c t io n .  More s p e c if ic  a n a ly s is  o f  
th e  s ig n if ic a n t  l i s t s  e f fe c t  revealed th a t  w hile th e  n e u ro tic  and 
normal c o n tro ls  increased  in  t o ta l  r e c a l l  as l i s t s  increased  in  i n ­
heren t c h u n k ab ility , WSo did n o t, ASs showed no d iffe ren c e  between 
l i s t s  Non-Grp and Random but did e x h ib it  increased  r e c a l l  on th e  
Blocked l i s t  over th e  l a t t e r  two l i s t s .  These r e s u l t s  may be seen 
in  Figure 1,
In s e r t  Table 2 and Figure 1 about here
The e f f e c t  fo r groups was n o t s ig n if ic a n t  fo r l i s t  Non-Grp 
but was ev id en t on th e  o th e r l i s t s .  On th e  Random l i s t ,  WS and AS 
p a t ie n ts  showed le s s  r e c a l l  than  c o n tro ls  y e t d id  not d i f f e r  from 
each o th e r . The 5 co n tro l groups a ls o  did no t d i f f e r  from one anoth­
e r ,  On the  Blocked l i s t ,  WS and AS groups ag a in  revealed le s s  r e c a l l  
th an  c o n tro ls , y e t a c t iv e s  showed g re a te r  r e c a l l  th an  withdrawns. 
Though the  n e u ro tic  groups did not d i f f e r  from one an o th er, they  did
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show le s s  r e c a l l  th an  normals on the  Blocked l i s t .
Thus, s ince  th e  r e c a l l  o f sch izo p h ren ics  i s  no t increased  
by th e  in h e re n t ch u n k ab ility  o f l i s t s  w hile th e  r e c a l l  o f n e u ro tic s  
and norm als i s  in c re a se d , p a r t  o f p re d ic tio n  1 would seem w ell sup­
p o rte d .
C lu s te r in g  or grouping o f m a te r ia l re c a lle d  was analyzed 
n e x t. C lu s te r in g  was measured by use o f  the  C index re c e n tly  put 
forward by Dalrym ple-Alford (1970), The index i s  most ap p ro p ria te  
fo r  t h i s  study  since  i t  y ie ld s  an e s tim ate  o f c lu s te r in g  uncontam­
in a te d  by d if fe re n c e s  in  t o t a l  r e c a l l .  In sp e c tio n  o f Table 5 in d i­
c a te s  th a t  th e  main e f fe c ts  fo r  groups and fo r  l i s t s  a re  s ig n i f i ­
cant beyond the  .01  le v e l ,  w hile the  in te r a c t io n  i s  no t s ig n if ic a n t  
( p > .0 5 ) . More s p e c if ic  a n a ly s is  in d ic a ted  th a t  a l l  groups showed 
s ig n i f ic a n t ly  g re a te r  c lu s te r in g  on the Blocked l i s t  r e la t iv e  to  th e  
Random l i s t .  However, comparison o f groups on the  in d iv id u a l l i s t s  
revealed  b a s ic  d if fe re n c e s . WS and AS groups showed s ig n if ic a n t ly  
l e s s  c lu s te r in g  on both the Random and Blocked l i s t s  r e la t iv e  to  a l l  
co n tro l g ro u p s . WSs showed r e l ia b ly  le s s  c lu s te r in g  on the Random 
l i s t  than  ASs, although  no d if fe re n c e s  occurred between WSs and ASs 
on th e  Blocked l i s t .  There were no d if fe re n c e s  between VJN and AN Ss 
on e i th e r  l i s t .  N euro tics showed le s s  c lu s te r in g  than  normals on 
th e  Random l i s t  bu t not on th e  Blocked l i s t .  Thus, th e  second p a rt 
o f  p re d ic tio n  1 was supported in  th a t  both  a c t iv e  and withdrawn sch iz ­
ophren ics showed le s s  c lu s te r in g  in  r e c a l l  th a n  c o n tro ls .
In s e r t  Table 5 about here
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Two a d d itio n a l measures were obtained fo r each S to  enable 
an a n a ly s is  o f th e  e f f e c ts  of f i l t e r i n g  o r narrowed temporal a t te n ­
t io n  on r e c a l l :  (1 ) th e  number of c a te g o rie s  (NO) represented in
r e c a l l ;  and (2 ) the  njimber o f  words per category (W/C), Analyses 
o f these  v a r ia b le s  may be found in  T ables 4 and 5»
In s e r t  Tables 4 and 5 about here
In sp ec tio n  o f Table 4 in d ic a te s  th a t  th e  main e f f e c t  for groups i s
s ig n if ic a n t  beyond th e  ,05  le v e l ,  w hile both  th e  main e ffe c t  fo r  l i s t s  
and the  L is ts *  Groups in te ra c t io n  a re  no t s ig n if ic a n t  ( p > .0 5 ) .  More 
sp e c if ic  a n a ly s is  in d ica ted  th a t  none of th e  groups increased r e l i ­
ably  in  NO in  r e c a l l  on th e  Bloked l i s t  r e la t iv e  to  the Random. On 
th e  Random l i s t ,  th e re  were no s ig n if ic a n t  group d iffe ren ces  in  NO, 
while on th e  Blocked l i s t ,  ASs showed s ig n if ic a n t ly  less  NO th an  n o r­
m als, No o th e r group comparisons were s ig n if ic a n t ly  d if f e r e n t ,
Ooncerning W/C, in sp ec tio n  o f Table 5 in d ica te s  th a t  the  
main e f f e c ts  fo r  groups and fo r  l i s t s  a re  s ig n if ic a n t  beyond th e  ,61 
le v e l ,  but th a t  th e  L is ts*  Groups in te r a c t io n  i s  no t s ig n if ic a n t 
( p ) ,0 5 ) «  More s p e c if ic  a n a ly s is  revealed  a s ig n if ic a n t increase  in  
W/0 in  r e c a l l  on th e  Blocked l i s t  r e la t iv e  to  th e  Random fo r a l l  
groups, WSs revealed  the le a s t  W/C, d if fe r in g  re l ia b ly  from ANs and 
normals on th e  Random l i s t  and from a l l  groups on th e  Blocked l i s t ,  
ASs, on th e  o th e r hand, did no t d i f f e r  on W/0 from any of the  con­
t r o l  groups, w hile none of th e  co n tro l groups d iffe re d  from one a -
n o th e r.
Thus, p re d ic tio n  2 cannot be g en e ra lly  supported. I t  be­
comes necessary  to  in d ica te  to  which v a ria b le  (NO or W/0) and a lso
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to  which sch izophren ic  group one i s  re fe r r in g . The m o s ttre l ia b le  re ­
su lt  i s  th a t  WSs show le s s  W/C than  the o ther groups.
P re d ic tio n  5 was p a r t i a l ly  supported in  th a t  WSs revealed 
the g r e a te s t  number o f in tr u s io n s ,  d if fe r in g  from a l l  o ther groups, 
w hile ASs did no t d i f f e r  from co n tro ls . None of th e  c o n tro ls  d i f f e r ­
ed from each o th e r .
D iscussion
The r e s u l t s  o f experim ent I  have w ell supported p red ic tio n  
1 and in d ic a te  th a t  both  a c t iv e  and withdrawn sch izo p h ren ics ' r e c a l l  
i s  le s s  aided  by th e  degree o f inheren t o rg an iza tio n  o f  m a te r ia l ,  
and th a t  they  group or c lu s te r  processed m ate ria l le s s  e f f ic ie n t ly  
th an  c o n tro ls .  However, th e se  find ings should not be tak en  to  mean 
th a t  sch izophren ics a re  unaware of the o rg an iza tio n a l s tru c tu re  of 
inpu t in fo rm atio n  or o f th e  p o s s iv i l i t i e s  fo r grouping th e  informa­
t io n  in to  m eaningful u n i t s .  I t  should be noted th a t  w h ile  the 
in c re a se  in  r e c a l l  o f sch izophren ics across l i s t s  was no t always 
s ig n i f ic a n t ,  th e re  was n e v e rth e le ss  an in c re a se , s ig n if ic a n t ly  so fo r 
ASs on the Blocked l i s t  r e la t iv e  to  l i s t s  Non-Grp and Random. Simi­
l a r l y ,  though c lu s te r in g  was in fe r io r  fo r  WSs r e la t iv e  to  c o n tro ls , 
th e se  Ss d id  c lu s te r  49% and 85% of th e i r  r e c a l l  on th e  Random and 
Blocked l i s t s ,  r e s p e c tiv e ly , and obviously increased c lu s te r in g  on the 
Blocked l i s t  r e la t iv e  to  th e  Random. The same was t ru e  fo r  ASs. I t  
would seem th a t  sch izophren ics reveal a d e f ic i t  in  b e n e f itin g  from 
and o rgan iz ing  m a te ria l o f  d if f e r in g  degrees of s t ru c tu re ,  ra th e r 
th an  a complete in a b i l i ty  to  do so as McGhie (1970) has suggested. 
Moreover, t h i s  grouping d e f i c i t  would not appear to  be due to  le s s
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l i s t  m em orization and re c a l l  a b i l i ty  or ra te  o f processing inform a­
t io n  (Y ates, 1966) s ince  sch izophrenics did not d i f f e r  on th e  con­
t r o l  l i s t  from th e  co n tro l groups. Moreover, th e  d e f ic i t  would seem 
to  be somewhat independent o f B roen 's p ro b a b i l i s t ic  coding d e f i c i t ,  
s ince ASs d id  not d i f f e r  s ig n if ic a n tly  from c o n tro ls  in  term s o f 
number o f in tr u s io n  e r ro rs  but did rev eal le s s  c lu s te r in g  and l i s t  
r e c a l l .  However, th e  in te ra c t io n  between a ro u sa l and co g n itiv e  def­
i c i t  noted by Broen ( I 968) seems to  hold a lso  fo r  grouping d e f i c i t .  
The more aroused WSs n o t only revealed le s s  e f f ic ie n t  c lu s te r in g  on 
the  Random l i s t ,  but a lso  a g re a te r  reduction  in  p ro b a b i l is t ic  cod­
ing (more in tr u s io n  e r r o r s )  and more extreme f i l t e r i n g  ( le s s  W/C) 
th an  ASs on bo th  l i s t s .  That increased  a ro u sa l i s  not s u f f ic ie n t  
in  reducing grouping i s  in d ica ted  by th e  e f f ic ie n t  c lu s te r in g  of 
the  withdrawn n e u ro tic  co n tro ls  who are  o f s im ila r  lev e l o f a ro u sa l 
as WSs.
In  g e n e ra l, th e n , th e  f i r s t  study in d ic a te s  a co g n itiv e  
d e f ic i t  o f some s o r t  in  schizophrenics which i s  revealed in  th e  in ­
e f f ic ie n t  grouping of in fo rm ation . In a d d itio n , more aroused sch iz ­
ophrenics (WSs) e x h ib it  more extreme f i l t e r i n g  ( le s s  W/C) and re ­
duced p r o b a b i l is t ic  coding (g re a te r  in tru s io n  e r ro r s ) . th a n  le s s  a -  
roused Ss (ASs).
F in a lly , since  Broen ( I 968) has emphasized the  d e le te r io u s  
e f f e c ts  o f a ro u sa l and reduced p ro b a b i l is t ic  coding upon schizophren­
ic  perform ance, a second study was designed to  a sse ss  th e i r  e f fe c ts  
upon grouping somewhat more independently than  in  experim ent I  and 
under more extreme co n d itio n s .
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Experiment I I
The second experim ent was designed to  a s s e s s  th e  d i f f e r e n ­
t i a l  e f fe c ts  o f  non-arousing and a rousing  co n d itio n s  upon grouping 
in  a ta sk  fo s te r in g  h igh  response com petition . T h is w ill  a llow  an 
a n a ly s is  o f  th e  e f fe c ts  o f response com petition upon grouping inde­
pendently  o f heightened a ro u sa l (non-arousing c o n d itio n ) , p lu s  th e  
e f f e c t s  o f an in te r a c t io n  between a ro u sa l and response com petition  
(a ro u sa l c o n d itio n ) . In  o ther words, the  questio n  being asked here 
i s :  does the  normal use of category names as m ediators fo r r e c a l ­
l in g  words in  c lu s te r s  d iso rg an ize  under cond itions o f high response 
com petition , in c reased  a ro u s a l, o r an in te ra c t io n  between th e  two? 
This a n a ly s is  w i l l  h o p efu lly  Illu m in a te  what occurs to  th e  grouping 
p rocess in  sch izophren ics under d iso rg an iz in g  c ircum stances. The 
p re d ic tio n s  a re  :
1 . Schizophrenics w ill  not group (as shown by c lu s te r  an­
a ly s i s  and t o t a l  r e c a l l )  e i th e r  under non-arousing o r a ro u sa l con­
d i t io n s  while c o n tro ls  w i l l .
2 . Schizophrenics w ill  show reduced t o t a l  r e c a l l ,  number 
o f c a te g o r ie s , and number of words per category in  r e c a l l  under the  
a ro u sa l co n d itio n  r e la t iv e  to  the  non-arousal c o n d itio n . C o n tro ls  
w il l  e x h ib it th e  same p a t te rn  but to  le s s  a  degree.
5 . S chizophrenics w ill  e x h ib it  a  g re a te r  frequency o f  in ­
t ru s io n s  th an  c o n tro ls , showing th e  g re a te s t  in  th e  a ro u sal condi­
t i o n .
4 ,  Withdrawn sch izo p h ren ics, due to  th e i r  g re a te r  suscep­
t i b i l i t y  to  response com petition , w il l  rev ea l the  g re a te s t  d e f i c i t
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One-hundred and f i f t y  fem ales, in c lu d in g  JO WS, JO AS, JO 
WN* JO AN, and JO N, served a s  S s, The Ss were obtained from the  
same so u rces , were c la s s i f ie d  in  id e n tic a l  fa sh io n , and met id e n t i ­
cal c r i t e r i a  a s  in  experim ent I ,  O ne-half o f th e  Ss in  each group 
was randomly assigned  to  th e  a ro u sa l co n d itio n , w hile the  o th e r h a lf  
was assigned t o  th e  n o n -arousal co n d itio n .
Apparatus and M ate ria ls
Response com petition  was induced through th e  use o f a  p ro­
ac tiv e  in h ib i t io n  (P I) d esig n . Two category l i s t s  (desig n ated  I 
and I I ,  c o n s is tin g  of 12 and l6  words, respective ly") were made up 
again  by using  the m a te r ia ls  p resented  by Cohen ( I 96J ) .  The l i s t s  
have d if f e r e n t  words y e t id e n t ic a l  non-exhaustive c a te g o r ie s  (c lo th e s , 
anim als, f u r n i tu r e ,  b o d ily  p a r ts )  which number 4 ( l i s t  1 =  J  words per 
category; l i s t  1 1 = 4 ) and a re  in  blocked o rd e r. The blocked order 
and 4 -ca tego ry  l i s t s  should maximize the p o te n t ia l i ty  fo r  c lu s t e r ­
ing in  r e c a l l  ( .D a lle tt , 1964), w hile the  id e n tic a l  c a te g o rie s  y e t 
d if f e re n t words w ith in  those  ca teg o rie s  should maximize th e  pos­
s i b i l i t y  of in tru s io n s  due to  P I , Both m axim izations a re  d e s ira b le  
fo r th e  p re sen t experim ent. P re se n ta tio n  of words was id e n t ic a l  to  
th a t o f  experim ent I ,
A rousal was induced by S m ain tain ing  g r ip  p ressu re  on a
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S to e ltin g  Co, hand dynamometer (Flnneo^ I96 I ) ,  The dynamometer was 
on th e  ta b le  to  th e  r ig h t  of S and in  a mount which allowed fo r easy 
han d lin g . The dynamometer wae w ired to  a dim l ig h t  mounted on th e  
to p  r ig h t  s id e  o f th e  memory drum which l i t  i f  g r ip  p ressu re  dev i­
a ted  1 kilogram  above or below a sp ec if ie d  le v e l .  O ne-half o f th e  
maximum g rip  p ressu re  obtained by S was used to  induce a ro u sa l dur­
ing  th e  ta s k .
Procedure
P a tie n ts  were h ab itu a ted  as in  experiment I ,  Each S was 
th en  shown th e  co n tro l l i s t ,  l i s t  Non-Grp used in  th e  f i r s t  exper­
im ent, to  equate groups of Ss on l i s t  learn ing  and r e c a l l  a b i l i t y .  
Maximum g r ip  p re ssu re  was th en  a sc e rta in e d  fo r Ss randomly assigned 
to  th e  a ro u sa l co n d itio n , t h i s  being followed by a 50- s e c , p ra c tic e  
se ss io n  in  keeping th e  l ig h t  o f f  by m ain tain ing  a constan t ^  maxi­
mum g r ip  p re s su re , A r e s t  period  followed to  allow  th e  in ­
duced te n s io n  to  su b sid e . The Ss were th en  in s tru c te d  t o  le a rn  l i s t  
I to  2 p e rfe c t r e c a l l s ,  a 1-m inute v e rb a l free  r e c a l l  period fo llow ­
ing  each p re s e n ta tio n . Following t h i s ,  Ss in  th e  a ro u sa l con d itio n  
were requ ired  to  p lace th e i r  r ig h t  hand on the dynamometer w ithout 
squeezing, to  observe l i s t  I I  fo r  1 p re se n ta tio n , th en  to  squeeze 
th e  dynamometer ^  maximum g r ip ,  w ait 10 sec , and th e n  to  v e rb a lly  
fre e  r e c a l l  l i s t  I I  w hile s t i l l  squeezing the dynamometer. R ecall 
o f l i s t  I I  la s te d  1 m inute. The Ss in  the  non-arousing co n d ition  
were requ ired  to  place th e i r  r ig h t  hand on the dynamometer during 
both  l i s t  I I  p re se n ta tio n  and r e c a l l  but were not req u ired  to  squeeze, 
These Ss were a lso  requ ired  to  w ait 10 se c . before re c a l l in g  l i s t  I I ,
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In stru c tio n s
Upon being sea ted , a l l  Se were g iven the co n tro l l i s t ,  and 
id e n t ic a l  in s tru c t io n s  a s  those in  experim ent I were read. N ext, 
th e  dynamometer procedure was c a r r ie d  ou t followed by r e p e t i t io n  of 
th e  above in s tru c tio n s  fo r  the  nex t l i s t ,  l i s t  I ,  Here i t  was ad­
ded th a t  th e  l i s t  w il l  be repeated  u n t i l  a l l  of th e  words a re  le a rn ­
ed w ell ( i . e . ,  2 p e rfe c t r e c a l l s ) .  N ext, Ss were asked to  put th e ir  
r ig h t  hand on th e  dynamometer and were to ld  the  fo llow ing , w ith  the 
phrases enclosed  in  paren theses added fo r  Ss in  th e  a rousal condi­
t io n :
"Now a l i s t  w i l l  appear in  t h i s  window, but only once, A- 
g a in , say each word aloud and when th e  l i s t  i s  f in ish ed  and I t e l l  
you to  begin , (squeeze th e  dynamometer ^  g r ip ,  hold i t  th e re  keep­
ing th e  l ig h t  o u t, and) t e l l  me as many words as you remember in  any 
order (while s t i l l  squeezing),"
R esu lts
Analyses of th e  comparison d a ta  fo r  groups of the non-arou­
sa l (NA) and a ro u sa l (A) co n d itio n s  a re  summarized in  Table 6 . There 
were no d if fe re n c e s  between groups o f  th e  NA cond ition  and groups o f 
th e  A c o n d itio n . Thus, Table 6 shows d iffe re n c e s  between groups w ith ­
in  a s p e c if ic  a ro u sa l c o n d itio n . In sp e c tio n  of th e  ta b le  in d ic a te s  
th a t  p a tie n t groups did not d i f f e r  on v a ria b le s  o f education, age, 
tim e since f i r s t  adm ission, and to t a l  r e c a l l  on th e  contro l l i s t .  
Group WN d if fe re d  from WS in  len g th  o f cu rren t adm ission by 9 months 
on th e  average , however, no o th e r d if fe re n c e s  occurred between any 
o th er group com binations. Normals did not d i f f e r  from p a tie n t groups
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in  ta rn s  of education  or t o t a l  r e c a l l  on th e  contro l l i e t ,  but were 
younger than  p a t ie n ts ,  Whithdrawn groups d if fe re d  from a c tiv e  groups 
on the  Venables Neale, y e t n e i th e r  WSs nor ASs d iffe red  from th e i r  
re sp ec tiv e  n e u ro tic  co n tro l groups. Thus, a l l  groups would seem w ell 
matched and o f  s im ila r a b i l i t y  in  terms o f l i s t  memorization and r e ­
c a l l ,  both w ith in  and acro ss  a ro u sa l co n d itio n s .
In s e r t  Table 6 about here
For each S, a r e c a l l  score was ca lcu la ted  on l i s t  I I  and 
analyzed fo r g ro u p sx a ro u sa l cond ition  d if fe re n c e s . R esu lts  a re  
summarized in  Table 7 . The main e f f e c ts  fo r  th e  groups and fo r a rou­
s a l  conditions a re  s ig n if ic a n t  beyond th e  ,01 le v e l , bu t the Groups X 
A rousal C ondition in te ra c t io n  i s  not s ig n if ic a n t  (p > ,0 5 )«  More 
sp e c if ic  a n a ly s is  o f th e  s ig n if ic a n t  a ro u sa l condition  e f f e c t  r e ­
vealed th a t increased  a ro u sa l re su lte d  in  s ig n if ic a n tly  reduced to ­
t a l  r e c a l l  fo r  a l l  group ty p e s  except AS,
The e f fe c t  fo r groups was analyzed and r e s u l ts  showed t h a t ,  
w ith in  th e  NA co n d itio n , bo th  WS and AS showed le ss  t o t a l  r e c a l l  than  
a l l  con tro l groups but did no t d i f f e r  from each o th e r. C ontrols a lso  
did  no t d i f f e r  from one a n o th e r . W ithin th e  A co n d itio n , WS d i f f e r ­
ed from a l l  g roups, in c lud ing  AS who did  no t d if f e r  from c o n tro ls .  
Again, co n tro ls  did not d i f f e r  from one an o th er.
In s e r t  Table 7 about here
Thus, p red ic tio n  1 was supported fo r  the  most p a r t in  th a t  
sch izophren ics revealed le s s  r e c a l l  on l i s t  I I  than c o n tro ls  w ith in
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th e  NA c o n d itio n . For th e  A co n d itio n , p re d ic tio n  1 was supported 
only by WSs since  ASs did not d i f f e r  from c o n tro ls .
C lu ste rin g  or grouping o f m a te r ia l was analyzed n e x t, and 
th e  r e s u l t s  may be found in  Table 8 , In sp e c tio n  of th e  ta b le  in d i­
c a te s  th a t  th e  main e f f e c t  fo r a ro u sa l co n d itio n s  i s  n o t s ig n if ic a n t  
(p >  . 0 5 ) ,  but the  e f f e c t  fo r  groups i s  s ig n if ic a n t  beyond th e  .01 
l e v e l ,  a s  i s  th e  Groups X Arousal C ondition in te r a c t io n .  More spe­
c i f i c  a n a ly s is  o f th e  s ig n if ic a n t groups e f f e c t  in d ic a ted  th a t  w hile 
bo th  WS and AS revealed  le s s  c lu s te r in g  w ith in  th e  NA co n d itio n  r e l ­
a t iv e  to  c o n tro ls , only WS c lu ste red  le s s  w ith in  th e  A co n d itio n .
The only s ig n if ic a n t  e f fe c t  o f a ro u sa l upon group type was in c reased  
c lu s te r in g  fo r  ASs in  the  A condition  r e la t iv e  to  the NA c o n d itio n .
In s e r t  Table 8 about here
Thus, th e  second p a rt o f p re d ic tio n  1 was p a r t i a l ly  con­
firm ed in  t h a t  sch izophren ics revealed le s s  c lu s te r in g  than  c o n tro ls  
in  the  NA co n d itio n , and a lso  in  th e  A co n d itio n  but only fo r  WSs,
ASs did not d i f f e r  from co n tro ls  in  the  A c o n d itio n  and, in  f a c t ,  
were th e  only group to  show s ig n if ic a n t in c rease  in  c lu s te r in g  w ith 
in c reased  a ro u s a l .
Measures of NC and W/C were obtained to  enable an a n a ly s is  
o f th e  e f f e c t s  o f f i l t e r i n g  on r e c a l l .  Analyses o f these  v a r ia b le s  
may be found in  Tables 9 and 10, re s p e c tiv e ly . In sp ec tio n  o f  Table 9 
in d ic a te s  t h a t  the  main e f fe c ts  fo r a ro u sa l co n d itio n s  and fo r  groups 
i s  s ig n if ic a n t  beyond the  .05 le v e l ,  a s  i s  th e  Groups X Arousal Con-
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d ltio x i in te ra c t io n .  More s p e c if ic  r e s u l t s  in d ic a ted  th a t  th e re  were 
no d if fe re n c e s  between groups in  NC in  the NA c o n d itio n , th a t  WS 
showed s ig n if ic a n tly  le s s  NC th an  a l l  o ther groups in  th e  A condi­
t io n ,  and th a t  WS ex h ib ited  the  only s ig n if ic a n t  decrease  in  NC a -  
c ro ss  a ro u sa l co n d itio n s . ASs and co n tro ls  did no t d i f f e r  among 
them selves in  e ith e r  co n d itio n .
In s e r t  Tables 9 and 10 about here
Concerning th e  W/C a n a ly s is ,  in sp ec tio n  o f Table 10 in d i­
c a te s  th a t  th e  main e f f e c t s  fd'r a ro u sa l cond itions and fo r groups i s  
s ig n if ic a n t  beyond the  .01 le v e l ,  but th a t  the  Groups X Arousal condi­
t io n  in te r a c t io n  i s  n o t s ig n if ic a n t  ( p > .0 5 ) .  More s p e c if ic  a n a ly s is  
revealed  th a t  WS and AS showed l e s s  W/C than  a l l  o th e r g ro u p s ,in  NA 
co n d itio n  but did not d i f f e r  from each o th e r. In  th e  A co n d itio n , WS 
revealed  le s s  W/C than a l l  o ther g roups, ASs n o t d if f e r in g  from con­
t r o l s .  Through a l l  group types showed reductions i n  W/C in  th e  A 
co n d itio n  re la t iv e  to  th e  NA c o n d itio n , only WN revealed  s ig n if ic a n t  
re d u c tio n s .
P red ic tio n  2 was supported by WSs on a l l  p o in ts ,  but by ASs 
only in  th e  NA co n d itio n . In  th e  A co n d itio n , ASs revealed  no d i f f e r ­
ences in  NC or W/C r e la t iv e  to  c o n tro ls .
P red ic tio n  5 was p a r t i a l ly  supported and r e s u l t s  may be found 
in  Table 11. In spection  of the ta b le  in d ic a te s  th a t  th e  main e f ­
fe c t  fo r  groups i s  s ig n if ic a n t  beyond th e  .01 l e v e l ,  but th a t  both 
th e  main e f f e c t  for a ro u sa l co n d itio n s  and the  GroupsX Arousal Con­
d i t io n  in te ra c t io n  a re  no t s ig n if ic a n t  (p>  .0 5 ) . More sp e c if ic  an ­
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a ly s i s  o f the  s ig n if ic a n t  group main e f f e c t  showed th a t  WS revealed 
more in tru s io n s  than  a l l  groups in  bo th  a ro u sa l co n d itio n s  except AS 
in  th e  NA c o n d itio n , AS did  not d i f f e r  from c o n tro ls  in  any condi­
t io n ,  and c o n tro ls  did not d i f f e r  among them selves. The e f fe c t  o f 
increased  a ro u sa l upon group types was to  in c rease  in tru s io n s , but 
the  in c rease  did  n o t reach s ig n if ic a n ce  fo r any group ( p < , 10) .
In s e r t  Table 11 about here
P red ic tio n  4 was supported in  th a t WSs c o n s is te n tly  re ­
vealed th e  poorest perform ance, e sp e c ia lly  in  the  A co n d itio n , in  
term s o f to ta l  r e c a l l ,  c lu s te r in g , NC, W/C, and number of in tru s io n s  
in  r e c a l l .
I t  was noted while in v e s t ig a tin g  in tru s io n  e r ro rs  th a t in ­
tru s io n s  were a sso c ia tiv e  in  n a tu re ; i j s . ,  they  were members of th e  
ca te g o rie s  rep resen ted  in  l i s t  I I ,  Most of these  In tru s io n s  were 
words from l i s t  I ,  Due to  the  g re a te r  number o f  in tru s io n s  in  sch iz­
oph ren ics ' r e c a l l ,  i t  was f e l t  o f in te r e s t  to  re -an a ly ze  c lu s te r in g  
fo r  th e se  Ss, inc lud ing  a sso c ia tiv e  in t r u s io n s .  These r e s u l ts  may 
be found in  Table 12, C lu sterin g  w ith  in tru s io n s  would appear to  be 
a b e t te r  index of grouping per se, independent o f ta s k  p ro fic ie n c y .
I t  was found th a t  both WS and AS showed s ig n if ic a n t ly  increased  c lu s ­
te r in g  w ith  in tru s io n s  included compared to  c lu s te r in g  w ithout in ­
tru s io n s  in c lu d ed . In  a d d itio n , b o th  groups revealed increased  
c lu s te r in g  in  th e  A co n d ition  r e la t iv e  to  th e  NA co n d itio n , w ith ASs 
showing th e  most c lu s te r in g  in  the  A co n d itio n  and WSs the  most in  
the  NA co n d itio n . However, n e ith e r  group s ig n if ic a n t ly  approached
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the  le v e l of c lu s te r in g  o f co n tro ls  in  the  NA co n d itio n , and the  
same holds in  the  A co n d ition  fo r  WSs, ASs, on th e  o ther hand, did 
no t d i f f e r  from c o n tro ls  in  the A co n d itio n .
In s e r t  Table 12 about here
D iscussion
P red ic tio n s  of experim ent I I  have been supported for the  
most p a r t ,  a lthough sev era l q u a l i f ic a t io n s  a re  necessary  in  order to  
g a in  g re a te r  understanding of th e  r e s u l t s .  A ll p re d ic tio n s  were f u l ­
ly  supported in  th e  NA co n d itio n  in  th a t  both a c t iv e  and withdrawn 
schizophrenics revealed  le s s  r e c a l l ,  c lu s te r in g , and W/C on l i s t  I I  
r e la t iv e  to  c o n tro ls , and WS c o n s is te n tly  performed a t  th e  lowest lev ­
e l ,  though not always s ig n if ic a n t ly  so . P re d ic tio n  5» th a t  sch izo­
ph ren ics  would show a g re a te r  number of in tru s io n s , was only sup­
ported  by group WS,
Thus, th e  r e s u l ts  of th e  NA cond ition  confirm  the  r e s u l ts  
found in  experiment I ,  However, th e  NA co n d itio n  d iffe re d  from th e  
f i r s t  experiment in  th a t  high response com petition  was fo s te re d , and 
any d iffe ren ces  between performance le v e ls  o f th e  two s tu d ies  might 
illu m in a te  the  e f f e c t  o f t h i s  v a r ia b le  upon r e c a l l  and grouping. 
Inasmuch as th e  two s tu d ie s  can be q u a l i ta t iv e ly  compared, i t  i s  o f 
in t e r e s t  to  note th a t  w hile c o n tro l l i s t  means d i f f e r  l i t t l e  between 
s tu d ie s ,  to t a l  r e c a l l  and c lu s te r in g  i s  in f e r io r  fo r  a l l  groups in  
th e  second study re la t iv e  to  th e  f i r s t .  This becomes more s tr ik in g  
when one considers the  f a c t  th a t  l i s t s  of th e  f i r s t  experiment were 
longer than  l i s t  I I  of th e  second stu d y . I t  would thus appear th a t
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reeponae com petition has d e le te r io u s  e f f e c t s  upon r e c a l l  and c lu s te r ­
ing fo r  a l l  S s, and g iven  WSs* g re a te r  s u s c e p t ib i l i ty  to  th e  e f f e c t s  
of t h i s  v a r ia b le , i t  would seem to  be an  im portant fa c to r  in  d e te r ­
mining th e ir  le s s  e f f ic ie n t  in form ation  p rocessing  than  c o n tro ls .  
However, again  th e  grouping d e f ic i t  seems somewhat independent o f the  
p r o b a b i l is t ic  coding d e f i c i t  since ASs did not d i f f e r  s ig n if ic a n t ly  
in  t o ta l  in tru s io n  e r ro rs  from c o n tro ls , y e t showed le s s  r e c a l l  and 
c lu s te r in g .
Although increased  a ro u sal was p red ic ted  to  fu r th e r  d e te r ­
io r a t e  sch izophren ics ' perform ance, r e s u l t s  here were le s s  co n s is ­
t e n t .  Concerning WSs, a l l  p re d ic tio n s  were confirmed in  the A con­
d i t io n  in  th a t  withdrawns ag a in  showed le s s  r e c a l l ,  c lu s te r in g , NC, 
W/C, and a g re a te r  number o f  in tru s io n s  r e la t iv e  to  a l l  o ther g roups. 
Moreover, as p red ic ted , the  performance of WSs was adversely  a ffe c ted  
by th e  increase in  a ro u sa l r e la t iv e  to  the  NA co n d itio n , as was p e r-  
formajace for a l l  groups except AS.
Group AS did n o t confirm the  p re d ic tio n s  concerning a ro u sa l 
and, in  f a c t ,  showed th e  opposite t r e n d s .  In  th e  A co n d itio n , ASs 
did  not d i f f e r  s ig n if ic a n t ly  from c o n tro ls  in  term s of t o t a l  r e c a l l ,  
c lu s te r in g , NC, W/C, and number o f  in tr u s io n s .  Furtherm ore, whereas 
a l l  o th e r groups showed le s s  p ro f ic ie n t  performance w ith  an in c rease  
i n  a ro u sa l, ASs did not rev ea l s ig n if ic a n t  decreases in  e i th e r  t o t a l  
r e c a l l  or c lu s te r in g  r e la t iv e  to  the  non-arousing  co n d itio n s . I t  
would thus appear th a t th e  n o n -p ro fic ien t performance o f ASs r e la t iv e  
to  c o n tro ls  i s  enhanced by increased a ro u sa l to  th e  po in t where they  
a re  s t a t i s t i c a l l y  in d is tin g u ish ab le  from c o n tro ls .
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Taken to g e th e r ,  th e  two s tu d ie s  presented here  y ie ld  one r e ­
l ia b le  g e n e ra liz a tio n : bo th  a c tiv e  and withdrawn sch izophren ics  a re
su b jec t to  some s o r t  o f  c o g n itiv e  d e f ic i t  which i s  rev ea led  in  t h e i r  
l e s s  e f f i c i e n t  grouping r e l a t iv e  to  c o n tro ls . F urther g e n e ra liz a ­
t io n s  become d i f f i c u l t  s ince  i t  appearé th a t  a c tiv e s  and withdrawns 
a re  d i s t in c t ly  d if f e r e n t  ty p es  o f sch izophren ics. Since withdrawns 
e x h ib it  p r o b a b i l is t ic  coding d e f i c i t  and show increased  d e te r io ra ­
t i o n  and f i l t e r i n g  w ith  c o rre la te d  in c rease s  in  a ro u s a l ,  they would 
re p re se n t most c lo se ly  th e  c la s s ic  type o f sch izophrenic Broen ( 1968) 
and o th e rs  have d e sc r ib e d . A c tiv es , on th e  o ther hand, show n e i­
th e r  th e  p r o b a b i l is t ic  coding d e f i c i t  nor increased d e te r io ra t io n  
w ith  increased  a ro u s a l .  In  f a c t ,  th e  p ro fic ien cy  o f  t h e i r  perform ­
ance i s  increased  w ith  heightened  a ro u sa l, suggesting th a t  th e se  Ss 
fu n c tio n  norm ally a t  a  sub-optim al le v e l .
In  an attem pt to  in te rp re t  these d ifferen ces, i t  i s  hy­
pothesized th a t the  e f fe c t  of increased arousal i s  apparently  to  
narrow ASs* temporal a t te n t io n  to  irre le v a n t stim uli ( in  th is  case 
words of l i s t  I  held in  memory) to  an optimal point in  which i r r e l ­
evant stim uli are reduced, leaving s tim uli relevant to  the ta sk  en­
hanced, That increases in  ta sk  proficiency  can be co rre la ted  w ith  
increased arousal has been well demonstrated, with a s im ila r in ­
te rp re ta t io n  forwarded (Easterbrook, 1959)» Oo. the o ther hand, w ith­
drawns, given th e i r  higher lev e l of arousal and a tte n tio n a l narrowing, 
have apparently  passed th i s  optimal point of narrowing, and fu rth e r  
increases in  arousal only reduce relevan t cues, and thereby probabil­
i s t i c  coding, so th a t ir re le v a n t in tru s io n s  and re levan t s tim u li be­
come more in d istin g u ish ab le  in  terms of p robab ility  o f occurrence
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and importance fo r  th e  ta sk  a t  hand. The e f f e c t  o f  t h i s  co n d itio n  
upon grouping o f ta s k  sp e c if ic  m a te r ia l  i s  most profound in  th a t  
WSs c lu s te re d  only 24^ of th e  m a te r ia l  re c a lle d  in  th e  a ro u sa l condi­
t i o n ,  However, i t  must be re a liz e d  th a t  th e  a c tu a l p rocess o f  group­
ing did no t d e te r io ra te  com pletely evenunder th ese  d iso rg an iz in g  
c o n d itio n s . The a n a ly s is  o f c lu s te r in g  w ith  a s s o c ia tiv e  in tru s io n s  
included showed s ig n if ic a n t ly  su p e r io r  performance fo r  withdrawns, 
as w ell as  a c t iv e s ,  r e la t iv e  to  c lu s te r in g  w ithout in tru s io n s  in ­
cluded .
In  considering  a l te rn a t iv e  in te rp re ta t io n s  o f  th e  r e s u l t s ,  
Y ates ' ( 1966) suggestion  of a  reduced ra te  of p rocessing  inpu t in ­
form ation  would no t seem to  account fo r  th e  p resen t r e s u l t s  by i t ­
s e l f  in  l ig h t  o f th e  equation  o f groups on l i s t  memorization and re ­
c a l l  a b i l i t y .  In  a d d itio n , stim ulus exposure was r e la t iv e ly  long in  
th e  s tu d ie s  p resen ted  here compared to  most v e rb a l le a rn in g  s tu d ie s .  
However, w ith decreased exposure tim e , a slow er ra te  o f p rocessing  
in p u t might w ell be evidenced in  sch izophren ics and would not be 
su rp r is in g  since reduced p ro b a b i l i s t ic  coding r e s u l ts  in  increased  
o v e ra ll u n c e r ta in ty  w ith regard to  th e  stim ulus ensemble under con­
s id e ra t io n  (Callaway & Stone, i 9 6 0 ) .  That t h i s  u n c e r ta in ty  would 
lead to  decreased ra te s  of p ro cessin g  i s  q u ite  te n a b le , and one might 
expect th e  u n c e r ta in ty  e f fe c ts  accompanying reduced p r o b a b i l i s t ic  
coding to  in c rease  w ith  ta sk  com plexity . I t  i s  of d i r e c t  in te r e s t  
th a t  Yates and Korboot (1970) found th a t  slowness o f p rocessing  ma­
t e r i a l  i s  an in c re a s in g  fu n c tio n  o f th e  com plexity o f th a t  m a te r ia l .  
Inview o f the  f a c t  th a t  heightened a ro u sa l in c reases  th e  red u c tio n  
o f  p r o b a b i l is t ic  coding, i t  i s  o f  i n te r e s t  th a t  Yates and Korboot
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(1970) a lso  found g en era lly  g re a te r  slowness of processing in fo r­
mation in  chronic nonparanoid schizophrenics re la tiv e  to  acu te  non­
paranoids, e sp ec ia lly  since the l a t t e r  group has been thought by 
some to  be le ss  aroused than chronics (Venables, 19^4, I966 ) .  From 
re su lts  found in  the s tu d ies  presented here, one would p red ic t WSs 
to  reveal slower ra te s  of processing than ASs,
The r e s u l ts  would a lso  n o t seem accounted fo r  by th e  w ith­
drawal—a c t iv i ty  d is t in c t io n  a lo n e , since th e  over-aroused withdrawn 
and a c tiv e  n e u ro tic s  f a i le d  to  re v e a l d iverg ing  performance p a tte rn s  
between them selves or performemce s im ila r  to  th e i r  re sp ec tiv e  sch iz ­
ophrenic groups. Thus, the  a c t i v i t y —withdrawal d is t in c t io n  does not 
hold up in  th e  absence o f sch izophren ic  grouping d e f i c i t ,  and the  
c le a re s t  in te r p r e ta t io n  o f r e s u l t s  would be in  terms o f an in t e r ­
a c tio n  between th a t  d e f i c i t  and a ro u s a l .
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FOOTNOTES
^Recall sco res do not include in tru s io n  e r ro r s ,
O
All a p o s te r io r i  m ultiple comparisons were analyzed by use 
of Tukey' s (195?) H8D te s t  a t the  .05 leve l as described in  Kirk 
( 1968, Pp. 88, 268) ,  D ifferences mentioned are  s ig n if ic a n t un less 
noted otherwise.
^The G eisser and Greenhouse (1958) co rrec tio n  fo r unequal 
covariance m atrices was employed, and th e  l i s t s  main e ffe c t was 
s ig n if ic a n t on the conservative te s t  ( i . e . ,  the n u ll was re je c te d ) .
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T a b le  1
C om parison D ata  f o r  Groups o f  E xp erim en t I
V a r ia b le
Withdrawn
S c h i z o ­
phrenias
A c t i v e
S c h i z o -
Withdrawn
N e u r o t i c s
A c t i v e
N e u r o t i c s Normals
M SD M SD M SD M SD M SD
Age ( i n  y r . ) 3 1 .3 9 . 3 35 .9 10 .5 3 0 .3 9 . 1 32 .7 10 .5 1 8 .2 .68 7 .4643**
Education ( in y r . ) 1 2 .2 .68 12 .5 .83 1 2 .4 1 . 4 12 .6 .91 1 2 . 3 .46 0 .4052
Contro l  L i s t ^ 9 . 3 1 .1 6 9 . 7 2 . 4 9 . 3 1 .9 9 . 2 2 . 1 9 .5 1 .9 6 0 .1 6 1 3
Current  
Admission ( in y r . ) 1 .75 1 .7 1 1 . 2 .70 1 .2 1 . 1 1 . 1 .68 0 .8 2 0 4
S inc e  F i r s t  
Admission ( in y r . ) 8 . 8 5 .0 7 9 . 5 7 .5 8 5 . 2 3 .47 6 .9 6 .8 9 1 .2 9 2 1
Withdrawal—  
A c t i v i t y ^ 2 0 . 1 2 . 6 1 4 3 . 4 2 .6 2 1 .7 3 . 1 4 0 .2 2 .0 258 .4289**
VJ1
a Numbers i n d i c a t e  t o t a l  words r e c a l l e d  (minus i n t r u s i o n s )
b Higher s c o r e s  i n d i c a t e  more a c t i v e
* 2   ^ '05
** £  < .0 1
5 6
Table 2
A nalysis o f  Variance o f l i s t  R ecall For Experiment I
Source df M 8 F P
Groups 4 45.6888 4.0841 < .01
E rro r (a ) 70 10.6971
L is ts 2 595 .4 o44 188.1052 <.01
L is ts  X Groups 8 18.7155 8.9486 <.01
E rro r (b) l4c 2.0914
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Table 5
A nalysis  of Variance of C lu ste rin g  For Experiment I
Source d f M S F P
Groups 4 1207.5068 5.8557 < .01
E rro r (a ) 70 514.6009
L is ts 1 50845.5598 85.5580 <.01
L is ts  X Groups 4 526.1400 1.4249 > .0 5
E rro r (b ) 70 569.2571
58
Table 4
A nalysis of Variance of Number of 
Categories in  Recall For Experiment I
Source df M S F P
Groups 4 1.2766 5.5180 < .0 5
Error (a) 70 0.5847
L is ts 1 0.0599 0.2519 > .0 5
L is ts  X Groups 4 0.4455 1.8620 > .0 5
E rror (b) 70 0.2580
59
Table 5
A nalysis o f  Variance o f  Number o f Words 
Per Category in  R eca ll For Experiment I
Source df M S F P
Groups 4 4.0910 9.5177 < .0 1
E rro r (a ) 70 0.4298
L is ts 1 20.5651 67.4454 < .0 1
L is ts  X Groups 4 0.2877 0.9^529 > .0 5
E rro r (b) 70 0.5019
T a b le  6
Comparison Data For Groups of Experiment I I
Arousa l
Condit ion V ar iab le
WS AS WN AN N
F^
M SD M SD M SD M SD M SD
Age ( i n  y r . ) 4 1 .1 6 . 2 3 6 .5 9 . 2 3 5 .8 9 . 7 3 3 . 3 9 . 9 1 9 . 1 1 . 3 29 .2 3 3 * *
Educat ion  ( i n  y r . ) 1 2 . 1 .74 1 2 . 3 .80 1 2 . 3 1 . 0 1 2 . 3 .70 1 2 . 2 ,4 1 0 .3 7 4
Non-
Arousa l
Contro l  L i s t ^  
Current

















9 . 7 1 . 8 4 0 .0 8 4
4 .3 7 *
S i n c e  F i r s t  
Admission ( i n  y r . )
1 0 . 4 5 . 1 1 2 .5 7 . 4 9 . 3 5 . 9 5 9 . 0 7 5 . 5 1 .2 0 4
Withdrawalg-
A c t i v i t y
20 .0 2 .4 5 4 3 . 1 2 .6 22 .6 3 . 2 4 1 .3 3 .4 205 .3305**
à
a Numbers i n d i c a t e  t o t a l  words r e c a l l e d  (minus i n t r u s i o n s ) .
b Higher s c o r e  i n d i c a t e s  more a c t i v e
c F i n d i c a t e s  t e s t  be tween groups w i t h i n  an a r o u s a l  c o n d i t i o n .
There were no d i f f e r e n c e s  w i t h i n  a group a c r o s s  a r o u s a l  c o n d i t i o n s ,  
See t e x t .
* p < . 0 5
** p < . 0 1
T a b le  6 (C o n tin u ed )
C onçiarison  D ata F o r  Groups o f  E x p erim en t I I
A rousa l
WS AS WN AN N
F=
C on dit ion
V ar ia b le M SD M SD M SD M SD M SD
Age ( i n  y r . ) 3 7 . 3 6 . 7 39 .0 7 .6 3 3 .5 9 . 9 8 35 .9 9 . 2 2 0 . 1 5 . 3 29 .233**
Education  ( i n  y r . ) 1 2 . 1 .70 1 2 . 3 1 . 2 1 2 .2 .6 8 1 2 . 4 .9 1 1 2 .2 .4 1 0 . 3 7 4
Arousa l Contro l  L i s t ^ 9 . 4 1 . 8 8 9 . 7 2 .29 9 . 6 2 . 2 9 . 7 2 .0 5 9 . 8 2 . 0 1 0 .0 8 4
Current
Admission ( i n  y r . )
1 . 8 1 . 4 1 . 4 .78 1 .6 7 .58 I.O .77 4 .3 7 *
S i n c e  F i r s t  
Admission ( i n  y r . )
9 . 9 4 .9 I I . 4 5 . 9 1 0 . 1 5 . 8 9 . 6 5 . 3 1 . 2 0 4
Withdrawalr-
A c t i v i t y
2 0 .9 1 . 8 4 2 .5 2 .9 2 3 .7 2 .96 4 1 .7 3 . 7 184 .0 183**
a Numbers i n d i c a t e  t o t a l  words r e c a l l e d  (minus i n t r u s i o n s ) .
b Higher  s c o r e  i n d i c a t e s  more a c t i v e
c F i n d i c a t e s  t e s t  between groups w i t h i n  an a r o u s a l  c o n d i t i o n .
There were no d i f f e r e n c e s  w i t h i n  a group a c r o s s  a r o u s a l  c o n d i t i o n s .  
See  t e x t .
* p <.05
** p < .01
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Table 7
A nalysis of Variance o f L is t I I  R ecall
Source d f M S P P
A rousal C ondition 1 102,51 16,605 < .0 1
Groups 4 66.04 19.27 < .0 1
A rousal X Groups 4 6.17 1.80 > .0 5
E rro r l4o 5.4266
4 )
Table 8
Analyaie o f Variance o f  C lustering  
By A ll Groups Without In tru s io n s  Included
Source d f M S F P
A rousal C ondition 1 9680.1211 5 . I 98I > .0 5
Groups 4 17620.1719 58 ,4 o47 <.01
A rousal X Groups 4 1861.6911 4.0577 <.01
E rro r l4o 4=8.8014
44
Table 9
A nalyais o f Variance o f Number o f C ategories in  L ist II Recall
Source df M 8 F P
Arousal C ondition 1 8.167 9.42 < .0 5
Groups 4 1,000 5.76 < .0 1




A nalyais o f Variance o f Number o f Words Per Category in  L is t I I  R ecall
Source d f M S F P
A rousal C ondition 1 1.58 7.564 < .01
Groups 4 5.45 l4 .i4 < .0 1
A rousal X Groups 4 0.21 0.85 > .0 5
E rro r l4o 0.24
46
Table 11
A nalysis  of Variemce o f  Number of In tru s io n s  in  L is t I I  R ecall
Source df M S F P
Arousal Condition 1 5.227 5.9589 > .0 5
Groups 4 22.967 14.686 < .0 1
Arousal X Groups 4 1.527 0.848 > .0 5
E rror l4o 1.564
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Table 12
A nalysis o f  Variance o f C lu ste rin g  By 
Schizophrenics With and Without In tru s io n s  Included
Source d f M S F P
A rousal C ondition 1 24558.7998 44.1157 < .0 1
Groups 1 4489.6554 8.0714 < .0 1
A rousal X Groups 1 8068.8001 14.5060 < .0 1
E rro r  (a ) 56 556.2569
C lu ste rin g 1 I 8I 54.7998 60.8776 < .0 1
A rousal X C lu sterin g 1 1484.0559 4.9765 < .05
Groups X C lu ste rin g 1 2805.5554 9.4002 < .01
A rousal X Groups y. 
C lu ste rin g 1 625.6528 2.0979 > .0 5



















F ig . 1. R ecall as  a fu n c tio n  o f in h e ren t 






A tte n tio n  p rocesses have become one of th e  main focuses o f 
re sea rch  in v e s t ig a tio n s  in  th e  past f i f te e n  y e a rs . Of sp ec ia l in ­
t e r e s t  has been th e  concept o f range or b readth  o f cue u t i l i z a t i o n ,  
defined  by E asterb rook  (1959) as  the " to ta l  number of environm ental 
cues in  any s i tu a t io n  th a t  an organism observes, m ain ta ins an o rie n ­
ta t io n  tow ards, responds t o ,  or a sso c ia te s  w ith a response (p . 185)." 
Probably th e  most sound g e n e ra liz a tio n  th a t  may be made a t  th i s  
p o in t concerning t h i s  concept i s  th a t  a ro u sa l (d r iv e , em otion) a c ts  
c o n s is te n tly  to  reduce th e  range of cues th a t  an organism u ses , be 
i t  due to  tem porary phasic em otional s ta te s  or to  longer-term  co r- 
t i c a l - s u b c o r t ic a l  d isarrangem ents th a t  are  m anifest in  m ental d is ­
o rders (E aste rb rook , 1959» Venables, 19^4). The l a t t e r  a ro u sa l con­
d i t io n  and i t s  e f f e c t  upon a t te n t io n  in  schizophrenia has been s tu d ­
ied ex ten s iv e ly  (Broen, I 968 ; McGhie, 1970» Venables, 1964) and 
c o n s t i tu te s  th e  to p ic  o f t h i s  re sea rch . However, an i n i t i a l  exEunin- 
a t io n  o f s a le n t fin d in g s  on normal Ss i s  valuable in so fa r  as i t  may 
enable in s ig h t  to  be gained which w ill be h e lp fu l in  in te rp re t in g  
experim ents w ith  sch izophren ic  Ss,
50
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Normal L ite ra tu re
Of th e  in v e s tig a tio n s  using  normal Ss, probably th e  most 
re le v a n t a re  a  s e r ie s  o f s tu d ie s  by Callaway eind h is  a s s o c ia te s  which 
researched th e  span o f a t te n t io n  on percep tua l ta s k s  through  th e  em­
ployment of sev e ra l m anipulations which induced a ro u s a l .  In  sever­
a l  s tu d ies  (Callaway, 1959» Callaway & Dembo, 1958} Callaway & Thomp­
son, 1955)» pharm acological in d u c tio n  o f a ro u sa l and i t s  e f f e c t  on 
s iz e  constancy was in v e s tig a te d . Here increased  sym pathetic a c t iv ­
i t y  was expected to  decrease th e  gen era l awareness o f g ra d ie n ts  (per­
ip h e ra l cues) by which th e  shrunken r e t in a l  image of d is ta n t  o b jec ts  
i s  c o rrec ted . O bjects would then  be perceived as sm aller th a n  th e i r  
t r u e  s ize  and would seem to  approach a s ize  more n e a r ly  p ro p o rtio n a l 
t o  th e i r  r e t in a l  image s iz e .
The size-constancy  experiment involved th e  adjustm ent o f 
th e  s ize  of a p ro jec ted  rec tan g u la r pa tch  o f l ig h t  200 cm away from 
th e  S to  match th e  size  o f  a re c tan g u la r card held in  th e  hand.
Use of amyl n i t r a t e ,  as well as  a cold p resso r t e s t ,  evoked a  re ­
duction  in  s iz e  constancy in  comparison to  th a t  obtained under non^ 
s tim u la tin g  co n d itio n s  (Callaway & Thompson, 1955)* Moreover, th e  
same r e s u l ts  were found using o ther stim ulan t drugs (Callaway, 1959; 
Callaway & Dembo, 1958) on the size-constancy  ta s k  a s  w ell a s  on 
o th e r ta sk s  which are in te rp re ta b le  in  term s of e x ten t o f a t te n t io n ,  
such as the  Stroop t e s t  (1955) &nd a binary choice game (Hake & 
man, 1955)* Of in te r e s t  i s  th a t  in  the  l a t t e r  ta s k ,  "the  c e n tra l  
focus of a t te n t io n  w ill be held a l te rn a te ly  by th e  cu rre n t guess and 
th e  curren t an sw er...S in ce  past answers a re  c o n tin u a lly  p e r ip h e ra l 
to  curren t guesses, guess frequency response to  answer frequency
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change r e f le c t s  th e  in flu en ce  of p e rip h e ra l f a c to r s  upon behavior 
(Callaway, 1959).” What apparen tly  a re  on th e  periphery here a re  
memory t r a c e s ,  not tru e  sensory in p u t, suggesting  a  tem poral n a r­
rowing a s  opposed to  a s p a t ia l  narrowing rep resen ted  by the  s iz e -  
constancy ta s k .
I t  i s  notew orthy th a t  a l l  t f  th e  a ro u sa l m anipu lations have 
a common fa c to r  in  th a t  th ey  a l l  r e s u l t  in  an a l e r t  EEC (Callaw ay, 
1959) .  A c o rro lla ry  o f  th e se  fin d in g s  would suggest th a t  a drug 
which produces th e  opposite  of EEC a ro u sa l should produce "broadness 
o f a t t e n t io n .” Such was found to  be th e  case on th e  Stroop using  a -  
tro p in e  (Callaway & Band, 1958) &nd am obarb ita l (Callaway, 1959).
Other a ro u sa l meuiipulations y ie ld in g  reduced range o f cue 
u t i l i z a t i o n  have included th re a te n in g  co n d itio n s  (presence o f h ig h - 
vo ltage  sparks in  the  t e s t in g  room) (Kohn, 195^)> d ire c t  th r e a t  o f  
shock and in d u c tio n  of fe e lin g s  o f f a i lu r e  (Agnew & Agnew, I 96) ) ,  
prolonged fa tig u in g  performance causing i r r i t a b i l i t y  (Drew, I9 6 5 ) ,  
bonus in c en tiv e s  (B ahrick , F i t t s ,  & Rankin, 195^), use o f anxious Ss 
a s  determined by q u estio n n a ire  (Lucas, 1952) o r d iagnosis o f  n eu r­
o s is  (C larke , 1955? Cohen, 1952; Lewinski, 19^5)» sind so c ia l (Lucas, 
1952; Moldawsky & Moldawsky, 1952) o r  su rg ic a l th re a t  (W right, 195^). 
However, le s s  c o n s is te n t i s  the e f f e c t  o f  narrowed a t te n t io n  on th e  
p ro fic ien cy  of ta sk  perform ance. As has been shown above, perform» 
ance on the  Stroop became more p ro f ic ie n t  under co nd itions o f re ­
duced cue u t i l i z a t i o n ,  whereas th e  opposite  was tru e  fo r  th e  s iz e -  
coBstancy ta s k .  What seems to  be th e  b a s ic  formula in  understand­
ing th e  in te ra c t io n  between reduced cue u t i l i z a t i o n  and ta s k  p ro­
f ic ie n c y  i s  th a t  th e  u se  o f  p e rip h e ra l (o ccasio n a lly  or p a r t i a l l y
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re le v a n t)  cues has been reduced , whÈle th e  use o f c e n tra l and imme­
d ia te ly  re le v a n t cues has been m aintained (E asterb rook , 1959)• As­
suming th a t  p ro fic ien cy  i s  a  fu n c tio n  o f  the  number o f cues in  use 
and th a t  sim ultaneous use o f ta s k - re le v a n t  and ta s k - i r r e le v a n t  cues 
reduces th e  e ffe c tiv e n e ss  o f  response , th en  th e  red u c tio n  in  range 
w il l  reduce th e  p ro p o rtio n  o f i r r e le v a n t  (p e r ip h e ra l)  cues employed 
and so improve perform ance. These p o in ts  were i l l u s t r a t e d  n ic e ly  
by B ahrick , F i t t s ,  and Rankin ' s (195^) use  o f  p u rs u it- ro to r  t ra c k in g  
as  th e  c e n tra l  ta s k  and re p o r tin g  o f l ig h t  and d ia l  measures on th e  
p e rip h ery  o f th e  d isp lay  a s  th e  p e rip h e ra l ta s k . As p re d ic te d , the  
perform ance o f Ss adm in istered  bonuses fo r  high tra c k in g  sco res  
( c e n tr a l  ta s k )  was su perio r t o  the low m otiv a tio n  group, w hile per­
formance on th e  p e rip h e ra l ta s k s  was in f e r io r  under high m o tiv a tio n , 
d e sp ite  th e  f a c t  th a t  they too  were more rewarded. "Thus, th e  bene­
f i t s  a t t r ib u ta b le  to  m o tiv a tio n  were obtained  on th e  c e n tra l  ta s k  
a t  th e  cost o f p ro fic ien cy  on th e  b roader (c e n tra l  p e r ip h e ra l)  
ta s k s  (E aste rb rook , 1959» P* 185)."
I t  should be noted th a t  where p e rip h e ra l cues a re  re le v a n t 
( e . g . ,  s iz e  constancy, l a te n t  le a rn in g )  o r where ta sk  com plexity i s  
h igh  (th u s  more cues in  th e  s i tu a t io n  become re le v a n t) ,  one would 
p re d ic t  le s s  p ro f ic ie n t  perform ance a sso c ia te d  w ith  reduced ran g e . 
Support e x is t s  fo r  both th e  former (B runer, M atter, & Papanek, 1955» 
Callaway & Thompson, 1955) euid the  l a t t e r  (Cohen, 1952} P o r te u s , 
I 96I} W right, 1954) cue c o n d itio n s . In  a d d itio n , whan a l l  i r r e l e ­
vant cues have been excluded, fu r th e r  red u c tio n  in  th e  number o f 
cues employed ( i . e . ,  g re a te r  red u c tio n  in  range) can only a f f e c t
re le v a n t cues, and p ro f ic ie n c y  would be p red ic ted  to  f a l l  (E ae te r- 
brook, 1959) .
Broen ( I 968 ) hae s im ila r ly  s tre ssed  ta s k  complexity a s  an 
im portant v a r ia b le  in  p re d ic tin g  p ro fic iency  o f performance under r e ­
duced cue c o n d itio n s . However, be questioned th e  d ire c t  causa tive  
e f f e c t s  of a ro u sa l on reduced a t te n t io n  and c ite d  theory  (Callaway 
& S tone, i 960 ) and re sea rc h  ( à .g . ,  Broen & Storms, I 96I ,  I 9 6 6 ) which 
in d ic a te s  a m ediating v a r ia b le  o f  response com petition . B r ie f ly , i t  
i s  f e l t  th a t  sym pathetic and c o r t ic a l  a rousal may, in  some s i tu a t io n s ,  
in c rease  response com petition , and i t  i s  th i s  response com petition 
th a t  human beings re a c t to  by reducing th e i r  range o f o b serv a tio n . 
Broen fu r th e r  s ta te d  th a t  u n le ss  a s i tu a t io n  evokes concurrent com­
p e tin g  responses, and in c re a se  in  a ro u sa l w ill not tend to  lead  to  
response d iso rg a n iz a tio n  and th u s  no r e s t r i c t io n  o f cues w il l  re ­
s u l t .  Support fo r  t h i s  n o tio n  comes from a study s im ila r to  th e  
Bahrick e t a l . ' s  (195^) experim ent c ite d  above. Thus, B u rs i l l  (1958) 
found th e  u su a l reduced a t te n t io n  in  term s of performance p ro fic ien cy  
to  th e  p e rip h e ra l ta s k  during  complex p u rsu it tra c k in g , but no t dur­
ing le s s  demanding tra c k in g  co n d itio n s . However, E asterbrook*s (1959) 
a l te rn a t iv e  in te r p r e ta t io n  th a t  the  le s s  demanding ta sk  having le ss  
re le v a n t cues allow s ir r e le v a n t  or periphery cues t o  be u t i l i z e d  
liib h in  th e  reduced cue span i s  ju s t  as v ia b le . T herefo re , th e  caus­
a t iv e  chain  s t i l l  rem ains u n c le a r . However, Broen ( I 968) has appro­
p r ia te ly  drawn a t te n t io n  to  a  p rev iously  n eg lec ted , ye t s ig n if ic a n t ,  
v a r ia b le  o f response com petition .
In l ig h t  o f  Broen*6 ( I 968 ) argument, h is  fu r th e r  d is t in c -
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t i o n  between a c tu a l  scanning of the  s tim u li (which g re a tly  determ ines 
th e  range o f cue u t i l i z a t i o n )  and th e  o rgan ization  of response te n ­
d encies th a t  a re  evoked by th e  m u ltip le  s tim u li th a t  have been scan­
ned seems w orth making, e sp e c ia lly  when dealing w ith  schizophrenic 
S s , Not only do schizophrenics e x h ib it  the  same e f f e c ts  of reduced 
cue u t i l i z a t i o n  a s  do norm als, but a ls o  a re  sub jec t to  in tru s io n s  o f 
a sso c ia te d  ideas (response com petition) which Broen ( I 968) has em­
phasized  a s  d iso rg a n iz in g . Furtherm ore, these a t te n tio n a l  anom alies 
a re  exaggerated  in  schizophrenics dAe to  th e i r  chronic heightened 
le v e l  o f  autonomic (Broen, I 968 ; Lang & Buss, 196^ ; G oldstein  So Ac­
k e r , 1967) ,  neuromuscular (Malmo, Shagass, & Smith, 1951» P a tu rs -  
son, 1962; Hhatmore So E l l i s ,  1958) and e le c tro c o r t ic a l  (Jones,
B lacker, Callaway, So Layne, I 965 ; Salamon & P ost, I 965 ) in d ice s  o f 
a ro u s a l .  Review of s tu d ie s  o f a t te n t io n  using schizophrenic Ss 
would now seem a p p ro p r ia te .
Schizophrenia L ite ra tu re
There have been th re e  re c en t reviews of a t te n t io n  p roces­
ses in  sch izophren ia  (B roen ,1968; McGhie, 1970; Venables, 1964), 
and a  b r ie f  sy n th es is  o f t h e i r  m a te r ia l and conclusions fo llo w s.
The most r e l ia b le  find ing  i s  th a t  w hile acute schizophrenics e x h ib it  
broadened a t te n t io n  (g re a te r  range o f  cue u t i l i z a t io n  than norm als), 
ch ro n ics  show narrowed a t te n t io n ,  as  would be expected of over-arou­
sed in d iv id u a ls .  The evidence fo r th e se  r e s u lts  comes from s tu d ie s  
o f a t te n t io n  p rocesses d ealing  e i th e r  w ith  ex te rn a l in form ation  (phys­
ic a l  d isp la y s )  or in te rn a l  in fo rm ation  (memory, meaning h ie ra rc h ie s ) .
E x te rn a l Inform ation
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The bulk o f s tu d ie s  included under e x te rn a l in fo rm ation  has 
employed the  size-constancy  ta s k .  The overwhelming conclusion  to  be 
drawn from th ese  in v e s t ig a tio n s  i s  th a t  chronic sch izophren ics exhib­
i t  under-constancy (narrowed a t te n t io n  or cue u t i l i z a t i o n )  under both 
cue (Hamilton, I965 ; Weckowicz, 1957, 1958) eind cueless  (Ham ilton, 
1965) co n d itio n s . Less s iz e  constancy has s im ila rly  been reported  
fo r  schizophrenics in  poor con tac t (probably chronic) th an  fo r  those 
in  good con tac t or fo r  normals (Lovinger, 1958). Since thought d is ­
order i s  probably re la te d  to  degree o f co n tac t, i t  i s  of in te r e s t  
th a t  tfeckowicz and Blewett (1959) supported L ovinger's ( I 958 ) re ­
s u l ts  in  th a t  p a t ie n ts  o f high thought d iso rd e r (im paired a b s tra c t  
th in k in g ) showed poor s ize  constancy, while paranoids (much le s s  
d iso rd ered ) ex h ib ited  w ell-m ain tained  constancy.
The s ize -constancy  r e s u l t s  have been s im ila rly  found for 
d is tance  constancy, ch ron ics  underestim ating  d istance  r e la t iv e  to  
co n tro ls  (Hamilton, I 965 ; tfeckowicz, Sommer, & H all, 1958). In  ad­
d i t io n ,  Hamilton ( I 9 6 5 ) observed th a t  paranoids markedly o v e re s ti­
mate d is ta n c e . R esu lts  d iv ergen t from those found fo r chronic non­
paranoids were repo rted  by Nelson and Caldwell (I962 ) in  th a t  acu tes 
gave no in d ic a tio n  o f an inaccuracy o f depth percep tion , and in  f a c t ,  
tended to  be more accu ra te  th a n  norm als, in d ic a tin g  some degree o f 
overconstancy fo r th e se  S s . Since schizophrenics who y ie ld  a higher 
e stim atio n  o f th e  s iz e  o f d is ta n t  o b je c ts  ex h ib it a s ig n if ic a n t  r i s e  
in  blood pressure  a f t e r  a  mecholyl in je c t io n  (Weckowicz, 1958) , Weck- 
owicz (1958) suggested a parasym pathetic  imbalance in  th ese  Ss, usu­
a l ly  those in  the  acu te  phase. Acutes have s im ila rly  shown tenden­
cy toward under-a rousal on sev era l o th e r in d ic a to rs  (V enables, I966 ) ,
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I t  i s  not B urpriaing th a t  ch ron ics have y ie ld ed  l i t t l e  r is e  i n  blood 
p re ssu re  a f te r  mecholyl in je c t io n  s ince  th ey  tend toward undercon­
s tan c y , suggesting sym pathetic imbalance (Weckowicz, 195^). This 
l a t t e r  suggestion  i s  no t uncommon, as noted above.
Narrowed a t te n t io n  has been examined using  many o th er ta s k s .  
Thus, on a card so rtin g  ta sk  which y ie ld ed  g re a te r  p ro fic ien cy  th e  
more ir re le v a n t m a te ria l was d is reg a rd ed , Venables (196)a) found 
g re a te r  narrowed a t te n t io n  in  chronic nonparanoids who were ra te d  
a s  withdrawn (Ss who e x h ib it high c o r t ic a l  a c t iv a t io n ;  Venables & 
Wing, 1962) r e la t iv e  to  those  ra te d  as  a c t iv e .  Moreover, a la ck  of 
r e la t io n  between withdrawal and reduced cue u t i l i z a t i o n  found fo r 
parano ids (Venables, 1965a ) i s  in  l in e  w ith  the  p rev io u sly  reported  
d if fe re n c e s  between th ese  p a t ie n ts  and o th er sch izo p h ren ics.
In c id en ta l learn in g  ta s k s  have a lso  supported th e  narrowed 
a t te n t io n  hypo thesis, w ith  ch ro n ics  showing th e  l e a s t  p ro fic ien cy  
(G reenberg, 1955; Topping & O'Connor, I 9 6 0 ) , However, again  the  
f in d in g s  did not hold fo r  parano ids or acu tes  (Greenberg, 1955)* 
F in a lly , Dragûns ( I 965 ) found th a t  chronic nonparanoids 
stopped viewing b lu rred  drawings e a r l i e r  th an  norm als, even though 
th e y  did not have s u f f ic ie n t  in fo rm atio n  to  id e n t i fy  the  o b je c t . 
A cutes held an in term ed ia te  p o s it io n  between ch ron ics and norm als, 
d i f f e r in g  s ig n if ic a n t ly  from n e ith e r  g roup.
In te rn a l  Inform ation
Reaction-tim e (RT) ta s k s  are  o f a kind in  which inform ation  
from previous even ts  a f f e c ts  perform ance. When th e  p reparato ry  in ­
te r v a l  (P I— th e  in te rv a l  between "ready" and "go" s ig n a ls )  v a r ie s .
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maximal re a d in ess  should be obtained by scanning p a s t P is  held in  
memory, n o tin g  th e  leng th  o f  PI when the  p ro b a b ility  o f th e  "go" s ig ­
n a l begins to  climb sharp ly , and beginning to  sharpen read iness when 
th a t  in te rv a l  has passed since the "ready" s ig n a l . Recent even ts 
would be dominant in  memory and, i f  any reduction  in  cue u t i l i z a ­
t io n  occurs, more remote events w il l  be more l ik e ly  to  be ig n o red . 
Thus, th e  p a t te rn  o f read iness p rep a ra tio n  should be over-determ ined 
by th e  len g th  o f th e  immediately preceding p rep a ra to ry  in te rv a l  (P P I) , 
In  a  ta s k  where th e  length  o f P is  v a r ie s ,  i f  th e  PPI has been longer 
th an  average , on th e  p resen t t r i a l  the  point a t  which read in ess  w ill  
begin to  be h igh should o f te n  be l a t e .  I f  memory scanning i s  more 
r e s t r ic te d  in  chron ic  sch izophren ics  than  in  norm als, chronics should 
show a c lo se r  re la tio n sh ip  between re a c tio n  tim e and len g th  of th e  
dominant PI in  memory, th e  PPI,
Zahn, R osenthal, and Shakow ( I 965 ) found ex ac tly  t h i s .
Though both  g ro u p s ' read iness was over-determ ined by th e  PPI ( in d i ­
ca tin g  th a t  e a r ly  scanning of the  PPI i s  the dominant scanning r e ­
sponse fo r  both  groups), ch ron ics ' was more so . Thus, in  chronic 
sch izo p h ren ic s, th e  length  of th e  PPI was a la rg e r  p a r t o f  the  a -  
v a i la b le  in fo rm atio n  about leng th  o f p reparato ry  in te r v a ls ,  and RT 
was more c lo se ly  re la ted  to  PPI,
Zahn, R osenthal, and Shakow ( I 961) a lso  found th a t  i f  a 
s e r ie s  o f re g u la r  P is were presented followed by t r i a l s  w ith  a s h o r t­
e r  P I, ch ro n ics  were more in fluenced  by the prominent (p rev io u s) PI 
len g th  th a n  were norm als. As Broen (1968)noted, " th ie  seems to  be 
a case o f  i n a b i l i t y  to ad ap t because o f overfocus on more remote in ­
form ation  th a t  has become prominent through r e p e t i t io n  (p , l4 4 ) ."
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The way in. which words a re  used should a ls o  re f le c t  th e  de­
gree  to  which in te rn a l  in fo rm atio n  i s  scanned. For in s ta n ce , since  
chron ic  sch izophren ics stop  scanning tem porally  sooner th an  do nor­
m als , then  i t  would be expected th a t  th ey  would s to p  scanning mean­
in g s  o f m ulti-m eaning words sooner and th u s  be over-determ ined by the 
dominant meaning of a  word. T his i s ,  o f course, e x a c tly  what Chap­
man, Chapman, and M ille r  (1964) have found in  a s e r ie s  of s tu d ie s  
u sing  long-term  chronic sch izo p h ren ics. Moreover, n o t only a re  
ch ron ics over-dterm ined by th e  dominant meaning, bu t a lso  are  le s s  
capable of recognizing  unusual meanings o f  words (W illn e r, I 9 6 5 ).
One study by Ashman (1959)* u sin g  chronic nonparanoids, 
found tem poral narrowing on a  ta s k  req u irin g  p e rcep tio n  of s t a t i s ­
t i c a l  s t ru c tu re ,  s im ila r  to  th e  b inary  choice guessing  ta sk  c ite d  
above (Callaway, 1959)» Ashman noted th a t  p a tie n ts  were not ab le  
t o  u t i l i z e  p r io r  p ro b a b il i ty  learn ing  on responding a p p ro p ria te ly  
to  l a t e r  p a t te r n s .  They tend  to  p e rsev e ra te  to  a re in fo rced  response 
in a p p ro p ria te  and a f t e r  th e  c e s sa tio n  o f a  reinforcem ent renders  the  
response in a p p ro p ria te  in  term s o f a d if f e r e n t  p a t te rn  of e v en ts . 
F in a lly , e f f e c ts  o f anchor s tim u li (Boardman, G oldstone, 
R e in er, & Fathouer, I 962 ; S a lz in g e r, 1957} W einstein , G oldstone, & 
Boardman, 195&) upon l a t e r  judgments seem minimal i n  chronics (n a r­
rowed a t te n t io n ) ,  while a cu te s  s t i l l  have in  th e i r  broadened a t te n ­
t io n  th e  im pression l e f t  by th e  p rev ious anchor g iu e n .
Thus, in  a number o f  experim ents th a t  re q u ire  the  scanning 
o f  in te rn a l  in fo rm atio n , ch ron ics  seem to  have a lim ited  b read th  of 
scanning . In scanning memory (Zahn e t  a l , ,  I96I ,  19^5) chronics 
seem to  base t h e i r  re ad in ess  in  RT ta sk s  abnormally on prominent
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in fo rm ation— th e  len g th  o f  th e  p r io r  P ie  or th e  len g th  o f  re g u la r ly  
repeated  P la , Chronics a ls o  appear to  focus too  much on recen t an­
chor a tim u li (W ein ste in -e t a l . ,  1958) i f  given s h o r t ly  before the 
t a s k  and prominent meanings o f words, tend ing  to  n eg lec t le s s  prom­
in e n t meanings (Chapman e t  a l . ,  19^4; W illn e r, I 965 ) .
On th e  o ther hand, a cu te s  seem to  show opposite  tendencies 
th a n  ch ro n ics , though th e  evidence i s  sp a re s . However, evidence 
c ite d  by Payne ( I 962) and Payne and P ried lander ( I 9 6 2 ) on over­
in c lu s io n  suggests excessive  broadness o f a t te n t io n  in  a c u te s , yet 
not in  ch ro n ic s .
In  summary, th e n , th e  concept o f reduced cue u t i l i z a t io n  or 
narrowed a t te n t io n  seems w ell dem onstrated in  both  normals and chron­
i c s .  At th is  p o in t, most needed i s  a  model of a t te n t io n  processes 
th a t  w il l  in te g ra te  th e se  f in d in g s , in  g en era l, and a lso  include te n ­
e ts  which w il l  account fo r  th e  prominent response com petition  found 
in  sch izophren ia  (B le u le r , 1950; Broen & Storms, I 96I ,  I 966 ) .  One 
re le v a n t model i s  the  model o f a t te n t io n  processes proposed by Broad- 
bent ( 1958)1 which i s  based on a  g re a t amount o f  re sea rc h  on a tte n ­
t i o n  in  norm als.
Using th e  Broadbent Model
In  B roadbent's  (1958) model, "a nervous system a c ts  to  some 
e x te n t a s  a s in g le  communication channel, so th a t  i t  i s  meaningful 
to  regard  i t  a s  having a  lim ited  cap ac ity  (p . 2 97 )."  This capacity  
i s  defined in  term s o f th e  amount of in fo rm ation  contained  in  the  sen­
sory  events being p rocessed . Sensory even ts  do no t e n te r  t h i s  chan­
n e l d ir e c t ly ;  r a th e r ,  a f t e r  being re g is te re d  by sensory re c ep to rs ,
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they a re  held in  a  sh o rt-te rm  s to re , where they  decay rap id ly  i f  
not se le c ted  by a s e le c tiv e  f i l t e r  to  en te r the  lim ited  capac ity  in ­
form ation-processing  channel, "The se le c tio n  i s  not com pletely ra n ­
dom, and th e  p ro b a b ility  o f  a p a r t ic u la r  c la s s  o f events being se­
lec ted  i s  increased  by c e r ta in  p ro p e rtie s  o f the  events ( e .g . ,  in ­
te n s i ty )  and s ta te s  o f  th e  organism (d r iv e s )  (p . 297) . ”
Once s ig n a ls  have been se lec ted  from sh o rt-te rm  s to re , the  
co n d itio n a l p ro b a b i l i t ie s  concerning sequences o f s ig n a ls  th a t have 
been experienced are  held in  a separa te  long-term  ( r e la t iv e ly  slow ly 
decaying) s to r e .  These co n d itio n a l p ro b a b i l i t ie s  have two fu n c tio n s . 
They are  used to  p re d ic t redundancy in  s e r ie s  o f s ig n a ls  and th e reb y  
reduce th e  inform ation  load in  a s e r ie s  o f s ig n a ls , enabling more 
o ther s ig n a ls  to  be se le c te d  to  e n te r  th e  in form ation-processing  
channel. A lso , when an organism i s  m otivated in  a c e r ta in  d ire c t io n ,  
i t  enables bahaior to  " . . .v a r y  in  such a way th a t  i t  rece iv es  th a t  
ordered s e r ie s  of s tim u li which, from a count o f past co n d itio n a l 
p ro b a b i l i t ie s ,  has th e  h ig h est p ro b a b ility  of te rm iha ting  in  th e  p r i ­
mary reinforcem ent fo r  th a t  d riv e  (p . 298) ."  Thus, th e  s to re  o f con­
d it io n a l  p ro b a b i l i t ie s  o f p a st even ts not only enables more s ig n a ls  
to  be processed , but a lso  seems to  a c t  on th e  f i l t e r  to  a id  th e  se­
le c t io n  of re lev an t c la s s e s  o f s ig n a ls  from sh o rt-te rm  s to re . I t  
a lso  seems to  enable th e  person to  o r ie n t h im self so as  to  be more 
l ik e ly  to  have re lev an t in fo rm ation  r e g is te r  a t  th e  senses and e n te r  
the  sh o rt-te rm  s to re .
Callaway and Stone ( i 960) re in te rp re te d  Callaw ay's re sea rch  
c ite d  above on a ro u sal and a t te n t io n  in  term s o f B roadbent's model 
and have included the  concept o f response com petition so necessary
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i n  making p re d ic tio n s  w ith  sch izophren ic  Ss. The fo llow ing  charac­
t e r i s t i c s  o f B roadbent' 8 model were viewed by Callaway and Stone as 
most im portant in  r e - in te rp r e t in g  th e i r  r e s u l t s :
1* Inform ation  loading imposed by s tim u li i s  a  fu n c tio n  
o f  th e  s ize  o f  th e  ensemble from which s tim u li are expected to  be 
drawn,
2 , The g re a te r  the  o v e ra ll  in form ation  load , th e  slower 
a re  adap tive  responses,
5 . Incoming sensory d a ta  can be f i l t e r e d  to  r e j e c t  c e r ta in  
c la s s e s  o f  s tim u li
4 ,  In a d d it io n  to  f i l t e r i n g ,  various o ther forms of cod­
ing can be used to  reduce th e  o v e ra ll  in form ation  lo ad . Thus: (a)
S tim ulus c la s se s  can be grouped and a whole se t of stim u lus p o ss i­
b i l i t i e s  can be lumped in to  one c la s s ,  (b) A second in p o rta n t cod­
ing device might be c a lled  p ro b a b i l i s t ic  coding. In  conventional in ­
form ation  th eo ry , an ensemble o f p o ssib le  inpu t c la sse s  imposes max­
im al in fo rm ation  load i f  a l l  c la s s e s  a re  considered e q u a lly  probable . 
When th e  c la s s e s  can be considered in  some h ierarchy  as  to  th e  prob­
a b i l i t y  o f occurrence, then  th e  in fo rm ation  load i s  reduced .
From th ese  c h a r a c te r i s t i c s ,  Callaway and Stone ( I 96O) s ta te  
th a t  "our b e s t p re d ic tio n  i s  th a t  a ro u sa l w il l  lead t o :  ( 1 ) r e ­
duced p r o b a b i l is t ic  coding ( i . e . ,  increased  o v e ra ll u n c e r ta in ty  w ith 
regard  to  th e  stim ulus ensemble under c o n s id e ra tio n ); ( 2 ) in c rea ­
sed f i l t e r i n g  (as  in  our previous concept of narrowed a t t e n t io n ) ;
4nd ($) reduced s ize  o f  the  s tim ulus ensemble under co n s id e ra tio n , 
accomplished by means o f  grouping (p , 595)»" Together, th e se  p o in ts  
would y ie ld  "a reduced ensemble o f p o ssib le  s tim u li a l l  considered
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more n e a r ly  eq u ally  probable them p rev iously  implying a reduced en­
semble o f  response p o s s ib i l i t i e s  a l l  more n ea rly  eq u ally  ready fo r 
e x p re ss io n  th an  p rev io u s ly . T h is statem ent i s  analogous to  th e  Hul- 
l i a n  concept th a t  increased  d r iv e  e le v a te s  cpmpeting responses nearer 
t o  th re sh o ld  (p . 5 9 5 )»" which lead s  to  response com petition  a s  empha­
s iz e d  by Broen ( I 9 6 8 ) in  h is  in te r p r e ta t io n  o f  schizophrenic thought 
d is o rd e r .
In  l in e  w ith  h is  d is t in c t io n  between scanning range and th e  
o rg a n iz a tio n  o f in fo rm ation  a lre ad y  scanned, Broen ( I 968 ) sees th e  
re d u c tio n  in  p r o b a b i l i s t ic  coding (lead ing  to  response com petition) 
a s  a f f e c t in g  th e  o rg a n iz a tio n  o f inform ation  a lread y  scanned. He 
has a ls o  emphasized increased  f i l t e r in g  o r ,  a s  he lab e led  i t ,  reduced 
range of scanning in  chronic sch izo p h ren ics . However, ano ther im­
p o r ta n t coding device pointed out by Callaway sind Stone ( I 96O) a s  
c h a r a c te r i s t i c  o f in fo rm ation  processing  i s  th a t  o f g rouping . I t  i s  
s tran g e  th a t  Broen has not d e a l t  w ith t h i s  v a ria b le  since i t  a f f e c t s  
th e  o rg a n iz a tio n  o f in fo rm ation  a lready  scanned, and, in  tu r n ,  
must be a ffe c te d  by th e  o ther v a ria b le s  o f  p ro b a b i l i s t ic  coding and 
f i l t e r i n g .  One might expect th e  l a t t e r  two v a ria b le s  to  ad v erse ly  
a f f e c t  grouping under extreme cond itions o f a ro u sa l (as  found in  
ch ron ic  sch iz o p h re n ia ) , since grouping would be c a rr ie d  out under 
co n d itio n s  of reduced in fo rm ation  and knowledge o f relevancy ( in c re a ­
sed f i l t e r i n g  or narrowed range of cue u t i l i z a t i o n )  and where a l l  
e lem ents o f  the  rem aining in fo rm ation  a re  tre a te d  as  i f  th ey  were 
more n e a r ly  equal in  importemce or p ro b a b ility  o f occurrence ( r e ­
duced p ro b a b i l i s t ic  cod ing), lead ing  jso response com petition  of
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p o ss ib ly  d iso rg a n iz in g  p ro p o rtio n s . One might fin d  th a t  th e  normal 
use o f group names as  m ediators fo r  re c a l l in g  elem ents of in fo rm ation  
in  c lu s te r s  d iso rg an izes  due to  response com petition , f i l t e r i n g  or 
both co n cu rren tly .
R ecen tly  using  B roadbent's  model, McGhie (1970), no ting  th e  
in a b i l i ty  o f sch izophren ics to  exclude i r r e le v a n t  in fo rm atio n  (Lawson, 
McGhie, &> Chapman, I 966 ; McGhie, Chapman & Lawson, I 965 ), in d ic a ted  
th a t  in  sch izophren ia  the  normal f i l t e r i n g  process has broken down 
so th a t  th e  p a t ie n ts  a re  le ss  a b le  to  a tte n d  s e le c t iv e ly  end to  
p rocess only re le v a n t in fo rm ation . This d e f i c i t  i s  seen a s  le s s  
obvious i n  s i tu a t io n s  req u irin g  a response to  sim ple p re d ic tab le  
s t im u li ,  y e t i s  b la ta n t ly  obvious in  ta sk s  demanding th e  m onitoring 
o f a range o f s tim u li involving more complex d ec is io n  making. Broen 
(1968) has made th e  same d is t in c t io n ,  suggesting  th a t  response comp­
e t i t i o n  i s  increased  by the  complex ta s k .
In  a d d itio n , McGhie (1970) noted sc h iz o p h re n ic 's  in a b i l i ty  
to  p ro cess  incoming v e rb a l m a te r ia ls  ( e .g . ,  speech) in  meaningful 
r e la t io n s h ip s  to  each o ther as p a rt o f an organized p a tte rn . He sug­
gested  th a t  t h i s  was due mainly to  a  d e fic ien cy  in  the  screening  out 
of redundant in fo rm atio n , as normals do (G oldm an-E isler, I 96I ;  M ille r , 
196) ;  Shannon, 1951), and to  an in a b i l i t y  to  organize the  incoming 
v erb a l d a ta  in  an economical way. In  term s of B roadben t's  model, 
th ese  two fa c to rs  coincide w ith  f i l t e r i n g  and grouping , re s p e c tiv e ly . 
Thus, McGhie (1970) has emphasized, though not e x p l i c i t ly ,  th e  coding 
v a r ia b le  neg lec ted  by Broen ( I 9 6 8 ) , namely g rouping .
As a p re lim in a ry  t e s t  o f t h i s  hypotheses, Lawson, McGhie, and 
Chapman (1964) p resen ted  sch izo p h ren ics, p a tie n ts  s u ffe r in g  from
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o th e r p s y c h ia tr ic  co n d itio n s , and normal Ss w ith  passages o f E ng lish  
prose o f d i f f e r e n t  degrees o f in te rn a l  o rg an iza tio n  (M ille r & S e l­
f r id g e ,  1950)» These v a ried  from c o lle c tio n s  o f  random u n re la ted  
words (zero  c o n s tra in t)  to  standard  E ng lish  t e x t .  The in te rv en in g  
passages were graded according  to  th e  degree of co n tex tu a l c o n s tra in t 
involved in  th e i r  s t ru c tu re .  The r e s u l t s  c le a r ly  in d ica ted  th a t ,  
a lth o g h  th e  sch izophren ics were ab le  to  perceive and r e c a l l  sen ten ­
ces o f low co n tex tual c o n s tra in t  a s  w ell as  th e  c o n tro ls , they  fared  
badly in  comparison w ith  non-sch izophren ics in  dealing  w ith  sen ten ­
ces o f h igher c o n s tr a in t ,  "In  o th er words, th e  sch izophren ic  seems 
unable to  u t i l i z e  th e  t r a n s i t io n a l  bonds between words which norm ally 
f a c i l i t a t e  p e rcep tio n  o f th e  passage as an organized whole (McGhie,
1970 , p . 15) . “
Although these  fin d in g s  were independently  re p lic a te d  by 
N id o rf (1964), a more recen t study by Raeburn and Tong ( I 968) f a i le d  
t o  s u b s ta n tia te  some of th e  f in d in g s , Raeburn and Tong's r e s u l ts  
in d ic a te d  th a t  bo th  speed o f w ritin g  th e  response down in  r e c a l l  and 
v e rb a l a b i l i t y  (both  u n co n tro lled  in  th e  Lawson e t  a l ,  s tudy) a re  
r e la te d  to  th e  r e c a l l  o f c o n tex tu a lly  constra ined  passages and th a t  
th e  e f fe c t  observed by Lawson e t  a l ,  (1964) i s  confined to  c e r ta in  
sch izo p h ren ic s . Furtherm ore, Lewinsohn and Elwood ( I 96I )  using  th e  
same ta s k  found th a t  while only chron ics were unable to  make use o f 
th e  con tex tual c o n s tra in ts  of language r e la t iv e  to  a c u te s , n on -sch iz ­
ophren ic  p a t ie n ts ,  and norm als, the  d iffe ren c e  between chron ics and 
th e  r e s t  disappeared when th e  vocabulary le v e l was c o n tro lle d . How­
e v e r , a s  Venables (1964) no ted , verba l a b i l i t y  measured in  term s o f 
vocabulary  perform ance, in so fa r  as  i t  i s  the  s e le c tio n  o f a v e rb a l
66
d e sc rip tio n  o f a  word while keeping th a t  word in  the  fo re fro n t of 
a t te n t io n ,  m ight very w ell be contam inated by th e  mechanism of n a r ­
rowed a t te n t io n .  I f  t h i s  i s  v a l id , then  th e  language experim ents 
tend to  support th e  g en era l no tio n  th a t  the  s e le c tio n  o f the imme­
d ia te  response which i s  in  th e  foreground o f a t te n t io n  i s  not helped 
in  chronic sch izophren ics  by th e  p a t te rn  or s tru c tu re  o f the  words 
or l e t t e r s  norm ally surrounding i t .  In  o ther words, grouping in ­
form ation in to  m eaningful u n i t s  may be adverse ly  a ffe c ted  by extreme 
f i l t e r in g  (narrowed a t te n t io n )  through the  e lim in a tio n  o f re le v an t 
cues necessary  fo r  g rouping .
I t  would seem, th e n , th a t  a  c lean  in v e s t ig a tio n  of grouping 
in  sch izophren ics has y e t to  be undertaken . The purpose of th e  p re ­
sent re sea rch  i s  to  analyze grouping in  chronic schizophrenics in  a 
w ell e s ta b lish e d  ta s k  m easuring s t a t i s t i c a l l y  the  amount of grouping 
e x h ib ite d . F u rth e r , th e  ta s k  i s  s e n s itiv e  to  e f fe c ts  of increased  
f i l t e r i n g  and a ls o  to  reduced p ro b a b i l is t ic  coding. These th re e  
v a r ia b le s  w ill  be analyzed under cond itions o f normal and increased  
a ro u sa l, and under co n d itio n s  designed s p e c if ic a lly  to  in c rease  r e ­
sponse com petition .
The ta s k  to  be used o rig in a te d  from a paper by H i l le r  ( I 9 5 6 ) , 
M ille r hypothesized a p rocess o f organizing  or grouping inpu t in f o r ­
mation in to  fa m ilia r  u n i t s ,  dim ensions, or chunks. He s ta te s  th a t  
the  number o f chunks o f in fo rm atio n  i s  constan t fo r th e  span o f im­
mediate memory but th a t  th e  span seems to  be almost independent o f  
the  number o f item s of in fo rm ation  per chunk. Most in p u t i s  g iven  
in  a code th a t  con ta in s many chunks w ith few item s per chunk. To in ­
crease  on e 's  tran sm iss io n  o f in fo rm ation , th e  input i s  recoded in to
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ano ther code th a t  co n ta in s  fewer chunks w ith  more item s per chunk.
At tim e of o u tp u t, th e  chunks a re  re c a lle d  and decoded in to  t h e i r  
re sp ec tiv e  item s.
M il le r 's  chunk hypo thesis  has been well supported  in  s tu d ­
ie s  using  normal Ss ( e . g . ,  B ousefle ld , 195); B ousefield  &> Cohen, 
1906; Cohen, I 96) ;  D a l le t t ,  1964; Mathews, 19)4) th rough  the use of 
a  v e rb a l learn ing  ta s k .  B ousefie ld , Cohen, and Whitmarsh (1958) 
made up l i s t s  c o n sis tin g  of words given by Ss as  a s s o c ia te s  to  c a te ­
gory names. Thus, fo r  each item  th e  frequency w ith which the item  
i s  g iven  in  response to  i t s  category  name i s  known. These c a te -  
gory-membership norms (Taxonomic Frequency) as w ell a s  frequencies 
of usage f ra *  th e  Thorndike-Lorge (1944) L count were used to  con­
s t ru c t  l i s t s  which were equated as n ea rly  a s  p ossib le  fo r (a) mean 
taxonomic frequency per word, and (b ) mean frequency o f  usage.
I t  was found th a t  words f a l l in g  in to  c a te g o rie s  presented  
in  a  randomized order fo r  free  r e c a l l ,  afe re c a lle d  in  c lu s te r s  ac ­
cording to  category  membership and th a t  r e c a l l  of such a ca tego ry - 
organized l i s t  i s  b e tte r  th an  r e c a l l  of a randomly se lec ted  s e t  of 
words (B ousefie ld , 195); B ousefield & Cohen, 19)6; Cohen, I96) ;  Dal­
l e t t ,  1964; Mathews, 1954).
More s p e c if ic  f in d in g s  of import fo r  the  p re sen t paper a re  
th a t ;  (1) both nonexhaustive ca teg o rie s  (NE) ( l i s t  words only par­
t i a l l y  exhausted the pool of words belonging to  a ca tego ry ) and ex­
h au stiv e  ca teg o rie s  (E) ( l i s t  words exhausted, or n e a r ly  so, th e  en­
t i r e  pool of words belonging to  the  category) were eq u a lly  re p re se n ­
ted  in  r e c a l l  in  c lu s te r s ,  however, there  was a  s ig n if ic a n t ly  g r e a t ­
e r number o f words re c a lle d  in  E c a teg o rie s  (Cohen, I 96) ) .  This
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was believed  to  be due to  th e  g re a te r  in te r - i te m  a s s o c ia t iv e  s tre n g th  
of £ a s  opposed to  NE words, (2 ) G rea tes t r e c a l l  and c lu s te r in g  in  
r e c a l l  re su lte d  in  4 -ca teg o ry  l i s t s ,  e sp e c ia lly  in  blocked order 
(where a l l  members w ith in  a  g iven  category were con tiguous) as op­
posed to  random order (where no word of a category  follow ed a word 
from th e  same category ) ( D a l le t t ,  1964), D a lle t t  exp lained  the  in ­
te r a c t io n  between category number (NC) and c lu s te r in g  by p o s tu la tin g  
th a t  a s  NC decreases from about 12, not only does th e  number o f c a te ­
gory names decrease , making them e a s ie r  to  remember, bu t a lso  th e  
number o f members o f each ca tego ry  in c re a se s , making th e  c a te g o rie s  
e a s ie r  to  id e n t i fy .  This a n a ly s is  suggests th a t  not only those  a s ­
so c ia tiv e  linkages which r e l a t e  category members to  one smother should 
be considered , but a lso  th o se  which r e la te  category members to  c a te ­
gory names.
These s tu d ie s  have w ell supported M ille r ’ s chunk hypothesis  
and in d ic a te  th e  e ff ic a c y  o f th e  ta s k  employed a s  a measure of chunk­
ing or grouping. Thus, th e  ta s k  seems w ell su ite d  fo r  analyzing  group­
ing in  sch izo p h ren ics. In  a d d itio n , the  ta s k  would seem s e n s it iv e  
to  extreme f i l t e r i n g  or reduced scanning since measures such as t o ­
t a l  r e c à l l ,  number of c a te g o r ie s , emd number o f words per category  
rep resen ted  in  r e c a l l  a re  e a s i ly  o b ta inab le  and would n e ce sear#:iy 
be a ffe c te d  by narrowed s p a t ia l  scanning as w ell as  reduced tem poral 
scanning of memory. Moreover, i f  NE c a teg o rie s  a re  employed, th e n  
i t  might be assumed th a t  a sso c ia te d  words o f th e  ca tegory  in  ques­
t io n ,  not included in  th e  l i s t ,  would be n a tu ra l  in tru s io n s  and sim­
u la te  th e  response com petition  so pervasive in  sch izophren ia  (Bro­
en, 11968), T his assum ption i s  supported by re sea rch  which in d ic a te s
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th a t  in tru s io n s  do occur g re a tly  in  th e  r e c a l l  o f sch izophren ics on 
v e rb a l le a rn in g  ta s k s  r e la t iv e  t o  norm als (K ausler, L a ir , & Matsu* 
moto, 1964; Lang & Luoto, I 962) and th a t  in tru s io n s  a re  a sso c ia tiv e  
in  n a tu re  r a th e r  th a n  com pletely i r r e le v a n t  (B u rs te in , I 96I ) ,
Thus, th e  t a s k  allow s th e  in v e s t ig a tio n  o f grouping in  
sch izophren ia  a s  w ell a s  the  e f f e c t s  o f increased  f i l t e r i n g  and re­
sponse com petition  upon i t .  S ince a ro u sa l le v e l i s  a key fa c to r  in  
determ ining degree o f f i l t e r i n g  and response com petition  (Broen, 
1968) ,  tre a tm e n t o f t h i s  concept as  an independent v a r ia b le  would 
seem most v a lu a b le . T herefo re , chronic  nonparanoid sch izophrenics 
w ill  be se le c te d  who d i f f e r  in  a ro u sa l le v e l under non-stim ula ting  
c o n d itio n s . Venables and h is  co lleag u es  (V enables, i 960 , 1965a ; 
Venables & Wing, I 962 ) ,  through th e  use o f a ra tin g  sc a le  (Venables, 
1957)» have dichotom ized chron ic  nonparanoids in to  a c tiv e  and with­
drawn and found th e  l a t t e r  to  be o f g re a te r  le v e l o f a ro u s a l .  In ad­
d i t io n ,  a s  m ight be expected, w ithdrawns show g re a te r  narrowing of 
a t t e n t io n  (V enables, 1965a ) .  The use o f withdrawn and a c tiv e  sch iz­
ophren ics on a  ta s k  o f co g n itiv e , in fo rm ation -p rocessing  w ill  , in 
a d d it io n , i l lu m in a te  t h i s  p a t ie n t  d is t in c t io n  since to  da te  only 
motor (T izard  & Venables, 1957; Venables & O'Connor, 1959; Venables 
& T iza rd , I 956 , 1958), a t te n t io n  (V enables, 1965a ) ,  and a ro u sa l (Ven­
a b le s , 1965b ; Venables & Wing, I 962 ) fu n c tio n in g  have been assessed 
in  th e se  S s .
A fu r th e r  m anipulation  o f a ro u sa l w il l  be employed, th a t  o f  
m ain ta in ing  g r ip  p ressu re  on a hand dynamometer. F in n e o ,( I96I )  has 
dem onstrated in c reased  neurom uscular, autonom ic, and e le c t ro c o r t ic a l  
in d ic e s  o f a ro u sa l w ith  dynamometer induced a ro u sa l. Moreover, dyna-
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mometer induced a ro u sa l r e s u l t s  in  increased  response com petition  
(Broen, Storm s, & G oldberg, I 96) )  a s  w e ll as increased  t o t a l  r e c a l l  
(Bourne, 1955)»
The p re sen t paper p re se n ts  two s tu d ie s  designed to  in v es­
t i g a t e  : ( 1 ) grouping in  chronic nonparanoid sch izophren ics; and
( 2 ) the  e f f e c t s  o f reduced p r o b a b i l i s t ic  coding (response com peti­
t i o n )  and in c reased  f i l t e r i n g  upon grouping .
CHAPTER I I  
METHOD 
EXPERIMENT I
The f i r s t  experiment invo lves a d ir e c t  t e s t  o f grouping or 
chunking in  sch izophren ics employing th ree  s e r ia l  l i s t s  o f in c re a ­
sing in h e ren t "ch u n k ab ility ."  The hypotheses a re i
1, Schizophrenics w ill  not be aided  by th e  in c reas in g  in ­
heren t ch u n k ab ility  of th e  l i s t s  and thus w ill  no t rev ea l increased  
r e c a l l  a s  l i s t s  in c rease  in  ch u n k ab ility , nor w il l  they  dem onstrate 
c lu s te r in g  in  r e c a l l ,  r e la t iv e  to  c o n tro ls ,
2 . Schizophrenics w ill  rev ea l increased  f i l t e r in g  in  term s 
of reduced number o f  ca teg o rie s  re c a l le d , number o f words per c a te ­
gory re c a l le d ,  or bo th , r e la t iv e  to  c o n tro ls .
5 , Schizophrenics w il l  rev ea l g re a te r  response com petition  
in  term s of t o t a l  number of in tru s io n s  in  l i s t  r e c a l l  r e la t iv e  to  
c o n tro ls .
4 . Withdrawn sch izophren ics, g iven  th e i r  h igher le v e l o f 
a ro u s a l, should rev ea l g re a te r  d e f i c i t  on the  measures o f hypotheses 





Seventy-five  fem ales, inc lud ing  I 5  withdrawn chronic nonpara­
noid sch izophren ics (WS), I 5 a c tiv e  chron ic  nonparanoid schizophren­
ic s  (AS), 15 withdrawn chronic n e u ro tic s  (WN), I5 a c tiv e  chronic 
n e u ro tic s  (AN), and I 5 normals (N), w i l l  serve as S s. The psychia­
t r i c  in p a tie n ts  w ill  be obtained from a s ta te  mental h o s p i ta l ,  while 
normals w ill c o n s is t of in tro d u c to ry  psychology s tu d e n ts . P a tie n ts  
sco ring  )0  or le s s  on Venables' (1957) A c tiv ity —Withdrawal Scale 
w ill  be c la s s i f ie d  as withdrawn; th o se  scoring $1 or more w ill  be 
c la s s if ie d  as a c t iv e .  The n eu ro tic s  w ill  à lso  be dichotomized in  
order to  a ssess  the  a c tiv ity -w ith d raw a l v a ria b le  independently  of 
schizophrenic d e f i c i t .  P a tie n ts  to  be considered chron ic  w ill  need 
to  have been diagnosed as  such in  s ta f f in g ,  have been in  th e  h o sp ita l 
a t  le a s t  6 months on th e i r  cu rren t adm ission, have had a  h is to ry  of 
a t  le a s t  2 p revious h o s p i ta l iz a t io n s ,  th e  f i r s t  o f which being a t  
le a s t  5 years  p r io r  to  th e  cu rren t adm ission. The l a t t e r  c r i t e r ­
io n  i s  in  keeping w ith th e  2-year c r i te r io n  suggested by Brown's 
( i 960) f in d in g s , and w ith Johannsen and O’^ Oonnell's ( I 965 ) evidence 
th a t  percep tual decrement i s  re la te d  to  th e  d u ra tio n  o f  th e  b a sic  
i l l n e s s  (defined  a s  tim e since i n i t i a l  h o s p ita l iz a t io n )  and not r e ­
la te d  to  percentage of tim e spent in  th e  h o sp ita l s ince  th e  i n i t i a l  
d ia g n o sis . However, any e f fe c ts  due to  in s t i tu t io n a l iz a t io n  per se 
w il l  be co n tro lled  through th e  use o f chronic p a tie n t c o n tro ls  ( i , e , ,  
n e u ro tic s ) .  Schizophrenics having the  d iagnosis o f parano id-type or 
found d e lu sional in  an i n i t i a l  in te rv iew  w ill not be u sed . Moreover, 
none o f the  p a tie n ts  w il l  have a h is to ry  o f b ra in  pathology, a lco ­
holism , mental r e ta rd a tio n , e lec tro co n v u ls iv e  or in s u l in  th e rap y .
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P a tie n t groupe w ill  be matched on age, educa tion , len g th  of cu rren t 
h o s p ita l iz a t io n , and time s in ce  f i r s t  h o s p i ta l iz a t io n .  P a t ie n ts  w ill  
need to  have completed 11 grades of schoo ling .
Apparatus and M ate ria ls
Three l i s t s  of 20 words each were made up using  th e  m a te ri­
a l s  presented by Cohen ( I 965) .  His l i s t s  co n sisted  of words g iven  
by Ss as a ss o c ia te s  to  category  names (Cohen, B ousefie ld , & W hit- 
marsh, 1957)» Thus, fo r each item  the  frequency w ith which th e  item  
i s  given in  response to  i t s  category  name i s  known. These ca teg o ry - 
membership norms (taxonomic frequency) as w ell as frequencies o f 
usage from th e  Thorndike-Lorge (1944) G count were used to  c o n s tru c t 
l i s t s  which were equated as n e a rly  as  p o ssib le  fo r  (a ) mean taxonom­
ic  frequency per word, and (b ) mean frequency of usage . The pool 
o f  words se lec ted  were a lread y  categ o rized  w ith  p o in ts  (a) and (b) 
co n tro lled  and may be found i n  Cohen ( 196$ ) .  Two o f th e  l i s t s  to  be 
used con tain  words th a t  a re  capable of being chunked in to  c a te g o r ie s . 
Only the order of p re se n ta tio n  i s  d if f e r e n t*  in  one th e  words are  
random; in  th e  o ther they  a re  blocked, as defined  above (O a l le t t ,
1964), The th i r d  l i s t  (Non-Grp) con ta in s  words o f th e  same G-count 
as  those o f th e  o ther 2 l i s t s ,  however, th e  words a re  not capable o f 
being chunked in to  c a te g o r ie s . This l i s t  w il l  be used to  equate  
groups on l i s t  learn ing  and r e c a l l  a b i l i t y .  E ight c a te g o rie s  (Cohen,
1965) were used ; 4 fo r  th e  random l i s t  ( c lo th ,  fu rn i tu re ,  f i s h ,  
landscape fe a tu re s )  and 4 fo r  th e  blocked l i s t  ( t r e e s ,  an im als, ve­
h ic le s ,  bod ily  p a r t s ) .  Each category contained  ^ words. Words w ill
be presented fo r  a 2 -se c . d u ra tio n  on a  L afaye tte  memory drum a p a ra tu s .
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Procedure
P a tie n ts  w i l l  be brought to  th e  t e s t in g  room fo r  purposes 
o f h a b itu a tio n  to  th e  experim ental s i tu a t io n ,  ap p ara tu s , and exper­
im en ter, The room w i l l  be lo ca ted  o f f  th e  ward and r e la t iv e ly  free  
o f  d is t r a c t in g  n o is e . L ater th e  same day, th e  p a tie n t w il l  re tu rn  
to  the  room. Following in s t r u c t io n s ,  l i s t s  w il l  be then  p resen ted , 
in  counterbalanced o rd e r, fo r  1 exposure each , A 1-minute v e rb a l 
f re e  re c a l l  w i l l  be recorded follow ing each l i s t ,  w ith  an average 
i n t e r - l i s t  in te r v a l  o f approxim ately  2 m inutes e lap s in g .
In s tru c tio n s
Upon being se a te d , a l l  Ss w il l  be to ld ;
"This i s  a  study in  v e rb a l le a rn in g , A l i s t  of words w ill
appear in  t h i s  window ( in d ic a t in g  th e  memory drum window). One word 
w il l  appear a t  a  tim e , every 2 se c . Say each word aloud as  i t  ap­
pears  and when th e  l i s t  i s  f in is h e d , I  w i l l  ask  you to  t e l l  me as
many words a s  you remember in  any o rd e r . They do no t have to  be r e ­
membered in  th e  order p re se n te d . You w i l l  see the  l i s t  only once."
A fte r r e c a l l  o f th e  f i r s t  l i s t ,  Ss w il l  th en  be to ld ;
"Now a l i s t  w il l  appear in  t h i s  window. You a re  t o  do ex­
a c t ly  as you did  on th e  f i r s t  l i s t "  (a  res ta tem en t of th e  o r ig in a l  
in s tru c t io n s  w ill  th en  be re a d ) .
The same procedure w i l l  be followed fo r  th e  th i r d  l i s t ,
EXPERIMENT I I
The second experim ent was designed to  assess  th e  d if f e r e n ­
t i a l  e f f e c t s  of non-arousing  and arousing  co n d itio n  upon grouping 
in  a ta s k  fo s te r in g  h igh response co m p etitio n . This w i l l  allow  an
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a n a ly s is  o f  the  e f f e c t s  o f response com petition  upon grouping inde­
pendently  o f  heightened a ro u sa l and extreme f i l t e r in g  (non -arousa l 
c o n d itio n ) , p lus th e  e f f e c ts  o f  an in te ra c t io n  between a ro u sa l, f i l ­
t e r in g ,  and response com petition  (a ro u sa l c o n d itio n ) . In  o ther 
words, th e  question  being asked hers i s  : does th e  normal use o f
category  names as m ediato rs f o r  r e c a l l in g  words in  c lu s te r s  d is o r ­
ganize under conditons o f h igh response com petition , f i l t e r i n g  and 
a ro u s a l, o r a l l  th re e  co n cu rren tly?  I t  i s  t h i s  a n a ly s is  which w il l  
h opefu lly  answer th e  question  o f what occurs to  th e  grouping p ro ­
cess  in  sch izophren ics under d iso rg an iz in g  c ircum stances. The hy­
po theses a r e :
1 . Schizophrenics w i l l  not group (as shown by c lu s te r  an - 
alysiaa) e i th e r  under non-arousal or a ro u sa l cond itions while con­
t r o l s  w i l l .
2 . Schizophrenics w i l l  show reduced t o t a l  r e c a l l ,  number o f 
c a te g o r ie s , and number o f words per category  in  r e c a l l  under th e  a -  
ro u sa l co n d itio n  r e la t iv e  to  th e  non-arousal c o n d itio n . C ontro ls 
w il l  e x h ib it  th e  same p a tte rn  but to  le s s  a degree.
5 ,  Schizophrenics w il l  e x h ib it  a g re a te r  frequency o f  in ­
t r u s io n s  th a n  c o n tro ls , showing th e  g re a te s t  in  th e  a ro u sa l c o n d itio n .
4 .  Withdrawn sch izophren ics w ill  reveal th e  g re a te s t  d e f i­
c i t  on th e  measures o f  hypotheses 1, 2 , and 5, r e la t iv e  to  th e  o ther 
g roups.
Method
S u b jec ts
One-hundr$d and f i f t y  fem ales, inc lud ing  JO WS, JO AS, JO
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WN| )0  AN, and )0  N, w ill  earve as  S s, The Ss w ill  be obtained from 
th e  same sources, w il l  be c la s s i f ie d  in  id e n t ic a l  fa sh io n , and w ill 
meet id e n t ic a l  c r i t e r i a l a s  in  experim ent I .  O ne-half o f th e  Ss in  
each group w ill be randomly assigned  to  th e  a ro u sa l co n d itio n , while 
the  o ther h a lf  w ill  be assigned to  th e  non-arousal co n d itio n .
Apparatus and M ate ria ls
Response com petition  w il l  be induced through th e  use o f a 
p ro ac tiv e  in h ib i t io n  (P i)  d esig n . Two category l i s t s  (designated  I 
and I I ,  c o n s is tin g  o f  12 and l6  words re s p e c tiv e ly ) ,  were made up 
ag a in  by using  th e  m a te r ia ls  p resen ted  by Cohen ( I 96) ) .  The l i s t s
have d if f e r e n t  words y e t Id e n tic a l  non-exhaustive ca teg o rie s  (d lo th e s ,
an im als, fu r n i tu re ,  bo d ily  p a r ts )  which number 4 ( l i s t  1 = 5  word per 
category ; l i s t  11 = 4 )  and are  in  blocked o rd e r. The blocked order 
and 4 -ca tegory  l i s t s  should maximize th e  p o te n t ia l i ty  fo r c lu s te r in g  
in  r e c a l l  (D a l le t t ,  1964), while th e  id e n t ic a l  c a teg o rie s  y e t d i f ­
fe re n t words w ith in  th o se  ca te g o rie s  should maximize th e  p o s s ib i l ­
i ty  of in tru s io n s  due to  P I . Both m axim izations a re  d e s irab le  fo r  
th e  p resen t experim ent. P re se n ta tio n  o f  words w il l  be id e n t ic a l  to  
th a t  of experim ent I .
Arousal w il l  be induced by S m ain tain ing  g rip  p ressu re  on 
a  S to e lt in g  Go, hand dynamometer (P in n eo , I96 I ) .  The dynamometer 
w i l l  be on th e  ta b le  to  th e  r ig h t  o f S and in  a mount which w il l  
a llow  fo r  easy hand ling . The dynamometer w ill  be wired to  a dim
l ig h t  to  be mounted on th e  top r ig h t  a ide  o f th e  memory drum which
w il l  l ig h t  i f  g r ip  p ressu re  d ev ia te s  1 kilogram  above or below a 
sp ec if ie d  le v e l .  O ne-half of th e  maximum g rip  p ressu re  obtained
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by S w il l  be used to  induce a ro u sa l during th e  ta s k .
Procedure
P a tie n ts  w ill be h ab itua ted  as in  experiment I ,  Each S w ill 
th en  be shown th e  co n tro l l i s t ,  l i s t  Non-Grp used in  th e  f i r s t  ex­
perim ent, which w ill  be used to  equate groups of Ss on l i s t  le a rn ­
ing and r e c a l l  a b i l i t y .  Maximum g r ip  p ressu re  w ill  then  be a sce r­
ta in ed  fo r Ss randomly assigned  to  th e  a ro u sa l co n d itio n , t h i s  being 
followed by a $ 0 -sec , p ra c tic e  sessio n  in  keeping the  l ig h t  o ff  by 
m aintain ing a constant ^  maximum g r ip  p re s su re . A ^-m inute re s t  
period w ill follow  to  allow  the induced te n s io n  t o  su b sid e . The 
Ss w ill  th e n  be in s tru c te d  to  le a rn  l i s t  I  t o  2 p e rfe c t r e c a l l s ,  a 
1-minute verbal free  r e c a l l  period follow ing each p re se n ta tio n . 
Following t h i s ,  Ss in  th e  a ro u sa l cond ition  w ill be requ ired  to  
p lace th e i r  r ig h t hand on the  dynamometer w ithout squeezing, to  ob­
serve l i s t  I I  fo r  1 p re s e n ta tio n , then  to  squeeze th e  dynamometer ^  
maximum g r ip ,  w ait 10 s e c , ,  and th e n  to  v e rb a lly  free  r e c a l l  l i s t  I I  
while s t i l l  squeezing th e  dynamometer. R eca ll of l i s t  I I  w il l  la s t  
1 m inute. The Ss in  th e  non-arousâmg co n d itio n  w ill  be requ ired  to  
place th e i r  r ig h t hand on th e  dynamometer during both l i s t  I I  p re­
se n ta tio n  and r e c a l l  but w ill  no t be requ ired  to  squeeze.
In s tru c tio n s
Upon being se a te d , a l l  Ss w ill  be g iven  the  co n tro l l i s t  
and id e n t ic a l  in s tru c t io n s  as  those  in  experiment I ,  N ext, the  dy­
namometer procedure w il l  be c a rrie d  ou t, followed by re p e t i t io n  of 
the  above in s tru c tio n s  fo r  th e  next l i s t ,  l i s t  I .  Here i t  w ill be 
added th a t  th e  l i s t  w i l l  be repeated  u n t i l  a l l  of th e  words are
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learn ed  w ell ( i . e . ,  2 p e rfe c t r e c a l l s ) .  Next Sa w il l  be asked to  
put t h e i r  r ig h t  hand on th e  dynamometer and w ill  be to ld  th e  follow ­
in g , w ith  th e  phreases enclosed in  paren theses added fo r  Ss in  the  a -  
ro u sa l conditions
"Now a l i s t  w ill  appear in  t h i s  window, but only once. A- 
g a in , say each word aloud and when th e  l i s t  i s  f in ish e d  and I  t e l l  
you to  begin , (squeeze th e  dynamometer ^  g r ip ,  hold i t  th e re  keeping 
th e  l ig h t  o u t, and) t e l l  me as  many words a s  you remember in  any o r­
der (w hile s t i l l  squeezing)."
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RECALL ON LISTS 
WS________ AS________ WN________ AN________ N__
M 9.27  9.75 9.55 9 .2 0  9.55
SD 1 .16  2.40 1 .88  2.11  1.96
M 9 .5 5  10.80 11.20 11.55 11.27
SD 1.15  2.27  2.57 2.55 2.05
M 10.40 15.15  15.00  15.15  15.80
SD 2.58 5.20 2 .4 5  2.77 1.74
92
CLUSTERING ON LISTS 
WS________ AS________ W[________ M ________ N___
M 0,49  0.54 0.67 0.64 0.74
RANDCM
SD 0 .2 5  0.22  0 .2 7  0 .26  0 .20
M 0 .6 5  0 .92  0 .9 2  0 .89  0 .92
BLOCKED





WS________ AS________WN________ M ________N__
M 5.75 5.27 5.60  5.55 5.67
SD 0.46 0,70 0 .6 ) 0.64 0.49
M ) .4 o  5 .2 0  5.75 5 .8 0  5.87
SD 0.74 0 .5 6  0.46 0 .4 l 0 .5 5
94
WORDS PER 0ATB30RY ON LISTS 
WS________ AS________ WN________ M ________ N__
M 2 .6 0  5 .5 9  2 . 1)  5 .2 6  5 .1 6
RANDOM
SD 0 .5 2  0 .7 4  0 . 6)  0 .7 6  0 .74
M 5 .0 5  4 .0 8  4 .02  ) .9 7  4.11
BLOCKED




M 1.18 1.07 0 .44  0 .58  0.29
SD 1 .6 6  2 .5 0  0 .7 2  0 ,6 8  0 .55
APPENDIX D
MEANS AND STANDARD DEVIATI3NS FOR EXPERIMENT I I
91
RECALL ON LIST I I
WS________ AS__________  AN________ N__
NON- M 7.55  7.95 10.00 10.15 10.4o
AROUSAL
SD 0.99 1.87 2.24 2.10 1.99
M 4.6o 7.55 8.15 8.55 8.95
AROUSAL
SD 1.64 1.75 1.81 2.15 1.71
98
CLUSTERINS ON LIST I I
WS________ AS________ WN________ ^ ________ N__
NON- M 0 ,2 2  0 .25 0 .6 8  0 .70 O.69
AROUSAL
SD 0 .1 9  0 .22 0.21 0.20 0.21
M 0.24 0 .6 6  0 ,85  0 .80  0.81
AROUSAL
SD 0 .5 5  0 .1 9  0 .18 0 .1 9  0 .1 9
99
CATEGORIES ON LIST I I
WS________ AS________ MN________ AN________ g __
NON- M 5 .80  5 .80  5.80 5.75 5.67
AROUSAL
SD 0 .4 i  0 .42  0 ,4 l  0.46 0.55
M 2.75 5.47 5.55 5.55 5 .60
AROUSAL
SD 0.80 0 .52  0.51 0.62 0.52
100
WORDS PER CATEGORY ON LIST I I
WS________ AS________ WN________ M ________ N__
NON- M 2.01 2.10 2 .66  2.77 2.70
AROUSAL
SD 0 .5 8  0 .49  0 .6 5  0 .74  0 .49
M 1 ,71  2 .17  2 .29  2 .58  2 .46
AROUSAL
SD 0 .42  0 .54  0 .5 8  0.48 0 .4 l
101
INTRUSIONS ON LIST I I
WS________ AS________ WN________ m ________ N__
NON- M 2.55 1.80 1.00 0.80 0 .80
AROUSAL
SD 1.80 1.15 1.00 1.15 1.01
M 5.40  2.15 1.20 1.15 0.75
AROUSAL
SD 1.88 1 .25  0.94 0.85 1.05
